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Great Britain. 


By courtesy of the British Railway 
Clearing House, we publish hereafter a 
memorandum of the British Railway 
Companies showing developments in re- 
gard to competition and co-ordination 
between road and rail during the year 
1934. 


* 
* * 


LEGISLATION. 
Road Traffic Act, 1930. 


a) The object of the Road Traffic Act, 
1930, was to control the movement of 
traffic on the roads and to provide 
for the licensing of public service vehi- 
cles; to secure the co-ordination of the 
various forms of passenger road trans- 
port, with the object of obtaining the 
best and most economical public service. 


b) Prior to the passing of the Act, 


the legal maximum speed limit was 20 
miles per hour, but in practice this limit 
was ignored. The Act provides certain 
speed limits for various types of mecha- 
nically-propelled vehicles (e. g., 30 m. 
p.h. for a motor coach). 


c) Prior to the passing of the Act, 
there was no regulation of the hours of 
duty or conditions of service of the 
drivers of public service vehicles (i.e., 
motor omnibuses and coaches) and com- 
mercial road motor vehicles. 

Under Section 19 of the Act, it is pro- 
vided that no person may drive or cause 
or permit any person employed by him 
or subject to his orders, to drive a motor 
vehicle : 


I. — For any continuous period of 
more than 5 1/2 hours; or 


Il. — For continuous periods amount- 


(1) See Bulletin of the seatheotsy Oehiress, 
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June 19% 34 6 April 1935. 
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ing in the aggregate to more than 11 
hours in any period of 24 hours com- 
mencing two hours after midnight; or 


Ill. — So that the driver has not at 
least: 10 consecutive hours for rest (?) in 
any period of 24 hours calculated from 
the commencement of any period of driv- 


ing. 


N. B, — Nine consecutive hours of rest 
is permissible provided twelve consecu- 
tive hours of rest is obtained in the next 
period of 24 hours. 


The Ministry of Transport is empo- 
wered to vary these Regulations. 

Under the powers granted by the Act, 
an order has been issued by the Minister 
of Transport authorising drivers of 
goods vehicles operating under « A » and 
« B » licences (*) : 


a) To drive continuously for a period 
of eight hours if they are only on duty 
for one period not exceeding eight hours 
in a day and if they have at least an 
aggregate of 40 minutes’ rest, of which 
a period of not less than 20 minutes 
must be taken between two and _ five 
hours after the: time at which they begin 
their eight hours’ period of duty. 


b) In the case of drivers engaged by 
the week, to drive for 12 hours in all 
on two days a week if some part of the 
12 hours is spent in waiting or loading 


or unloading a vehicle, and one complete 
day’s rest is allowed in each week. 


This order came into force on the {st 
January, 1955, but does not apply to 
drivers of goods vehicles operating un- 
der « € » licences (*). 


d) Part IV of the Act deals with the 
regulation of public service passenger 
carrying vehicles and provides for the 
appointment of Traffic Commissioners 
who, since 1st April, 1931, are respon- 
sible for issuing all licences in connec- 
tion with public service vehicles. Sec- 
tion 72 (3) (d) provides that the Com- 
missioners, in considering the grant of 
a road service licence, shall have regard 
to the needs of the area as a whole in 
relation to traffic (including the provi- 
sion of adequate, suitable and efficient 
services, the elimination of unnecessary 
services and the provision of unremu- 
nerative services) and the co-ordination 


of all forms of passenger traffic, in- 
cluding transport by rail. 

The railway companies are entitled to 
make representations to the Traffic Com- 
missioners with regard to any proposed 
new road services likely to affect railway 
interests. _ 

The report for the year ended 31st 
March, 1934, of the Traffic Commis- 
sioners appointed under the above Act 
has recently been issued. Comments on 
some of the main statistical features are 
given below : 


(2) Section 31 of the Road and Rail Traf- 
fic Act, 1933, states that time during which 
the driver is bound by the terms of his em- 
ployment to obey the directions of his em- 
ployer, or to remain on or near the vehicle, 
or during which the vehicle is at a place 
where no reasonable facilities exist for the 


driver to rest away from the vehicle, shall be 
deemed not to be time which the driver has 
for rest. 


(3) « A», « B » and’« C » licences. — 
See Report relating to Road and Rail Traffic 
Act, 1933, p. 483. 
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a) Numbers of operators and vehicles. 


Number of operators Total number of 
owning : vehicles owned by : 
At 31st a 
“December 
* | up to 49 | 50 or more | 
vehicles. vehicles. poral: (1) i) 8) 

(1) (2) (3) . 

1931 6 372 114 6 486 20 760 25 761 46 476 

1932 6 193 114 6 307 19 854 26 604 46 458 

1933 5 721 113 5 834 18 119 27 016 45 135 


It will be seen from the above figures 
that the number of small operators is 
steadily decreasing, although the number 
of large operators has remained prac- 
tically constant. 
largely due to the absorption of small 


operators by the larger companies. 


This is thought to be. 


The 
total number of vehicles owned has de- 
creased possibly owing to the co-ordina- 
tion which the larger companies have 
been able to introduce in absorption of 
the smaller undertakings. 


b) Road service receipts and miles (In round figures). 


| Receipts. Vehicle-miles. 
Nature of service. 

1933 1932 1933 1932 
ee eee 
£ £ No. No. | 

Stage 51 900 000 50 600 000 1 168 800 000 1 175 000 000 

| Express 2 600 000 3 400 000 65 800 000 76 700 000 

Excursions and tours 1 800 000 1 700 000 28 700 000 26 600 000 

Contract 2 500 000 2 500 000 46 500 000 45 400 000 

Total’. 57 900 000 58 200 000 1 309 800 000 1 323 700 000 


Perhaps the most noteworthy fluctua- 
tion is that in receipts and miles on 
express services, which show material 
decreases. Although there is no direct 
evidence, this may well in part be due 
to the introduction by the railway com- 
panies of reduced fares. 


Road and Rail Traffic Act, 1933. 
Part I. — Goods vehicles. 


The Act introduces a new principle, 
for it provides that no person shall use 


4* 


a goods vehicle on a road without a car- 
rier’s licence. This licence is quite dis- 
tinct from, and additional to, a licence 
for the vehicle (tax). The different 
classes of licences for goods vehicles are 
as under : 


« A » Licences. — Public carriers (li- 
cences valid for two years). 
« B » Licences. — Persons who carry 


goods in connection with any trade or 
business of their own and also as public 
carriers (licences valid for one year). 
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« C » Licences. — Persons who carry 
goods in connection with their business 
only (licences valid for three years). 

All « A», « B » and « € » licences are 
granted subject to the following condi- 
tions : 


(1) That the vehicles are maintained 
in a fit and serviceable condition. 


(2) That the statutory provisions with 
regard to limits of speed, weight (laden 
and unladen) and loading of goods are 
complied with. 


(3) That the conditions with regard 
to drivers’ hours and rest periods are 
observed. 


(4) That records of journeys made, 
goods carried, etc., are kept as provided 
by the Act. 


In addition, « B » licences may have 
attached to them conditions limiting con- 
veyance for hire or reward to : 


a) A defined area or between specified 
places. 


b) Certain classes of goods only. 
c) Goods of specified persons. 


The Licensing Authority for each traf- 
‘fic area is the Chairman of the Traffic 
Commissioners appointed under the 
Road Traffic Act, 1930, for that area. 

Broadly speaking, the Licensing Au- 
thorities have no power to refuse appli- 
cations for « C » licences, but have full 
discretion to grant or refuse applications 
for « A » or « B » licences, subject to 
the proviso that for the first licensing 
period an applicant is entitled to receive 
a licence for a tonnage (unladen weight) 
of vehicles equal to that operated at any 
one time during the year ended 31st 
March, 1933. In practice, the latter 
tonnage has become known as « claimed 
tonnage » and all additional tonnage is 
termed « discretionary tonnage ». 


The licensing system came into oper- 
ation in the case of « € » vehicles on (st 
July, 1934, and in respect of « A » and 
« B » vehicles on 1st October, 1934. 

Under the provisions of the Act, the 
Licensing Authorities are required, with 
certain minor exceptions, to publish no- 
tices of applications for « A » and « B » 
licences, and regulations have been made 
specifying the time within which, and 
the manner in which, objections may be 
made. 

The Licensing Authorities may hold 
such enquiries as they think necessary 
in dealing with applications for and ob- 
jections to applications for licences, and 
practically all applications for discre- 
tionary tonnage are being dealt with at 
public enquiries. 

The railway companies, as providers of 
transport facilities, have the right to lod- 
ge objection to any application which 
affects them except in so far as it relates 
to « claimed tonnage », on the ground 
that suitable transport facilities in the 
district or between the places concerned 
are, or, if the application were granted, 
would be, in excess of requirements. 
The railway companies carefully consi- 
dered their position in the matter, how- 
ever, and with the feeling that the in- 
tention of the Act was to stabilise road 
transport and to provide a fair basis of 
competition between road and rail, they 
made a public announcement of policy 
which is briefly summarised as follows : 


a) Applications for « A » licences ma- 
de before 1st April 1934, which included 
both claimed tonnage and discretionary 
tonnage in possession (the companies 
were entitled to oppose the latter) would 
not be opposed. (This, in effect, meant 
that the application of hauliers who were 
established before 31st March, 1933, the 
end of the statutory claimed tonnage 
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year, would not be opposed except for 
any additional tonnage they proposed to 
aequire after 1st April, 1934). 


b) Application for « A » licences which 
did not include claimed tonnage, i.e., the 
applicant came into the haulage business 
after 31st March, 1933, would be opposed 
if the circumstances justified this course. 


c) Applications for « B » licences for 
discretionary tonnage, irrespective or 
not of whether claimed tonnage was also 
included, would be dealt with on merit 
owing to the different considerations 
which arise on « B » applications, e.g., 
the restrictive conditions, as to area of 
operation, etc., which the Licensing Au- 
thorities may impose. 

The effect of this decision was that 
numerous applications by road hauliers 
which were in conflict with railway in- 
terests were not opposed. 

The Licensing Authorities have been 
-- holding public enquiries for some time, 
but their work in dealing with first 
applications is not completed, and it is 
yet too early to give any views on the 
effect of the operation of the licensing 
system. 


Part Il. — Railway agreed charges. 


Under Part II of the Act, the railway 
companies are empowered to enter into 
arrangements with traders to agree char- 
ges for the whole, or a clearly defined 
portion, of a trader’s traffic, which 
charges are, generally speaking, in the 
form of a flat rate, irrespective of class 
of traffic or distance conveyed. 

All such agreed charges, before they 
are legally operative, must be submitted 
to the Railway Rates Tribunal for ap- 
proval, including also the conditions at- 
taching to the charge, and it is provided 
that the object to be secured by such a 
charge or charges could not, in the opi- 


nion of the Railway Rates Tribunal, be 
adequately met by the granting of ap- 
propriate exceptional rates. 

Agreed charges, generally speaking, 
are arranged with a view to: 

a) Securing traffic to rail from road. 


b) Saving both to the trader and the 
railway companies in clerical work. In 
the case of the railway companies a con- 
siderable amount of detail in connection 
with invoicing and accountancy is elimi- 
nated. 


The charges are usually based on the 
trader’s transport costs (road and/or 
rail) over a selected period, and may 
apply either by goods train or passenger 
train service, or both. In practice, they 
are generally arranged on a « per packa- 
ge », « per consignment » or « per ton » 
basis. 

There is one exceptional case where 
an agreed charge is expressed as a per- 
centage of purchase price (i.e., the an- 
nual amount expended by the trader in~ 
the purchase of goods). The circumst- 
ances in this case are unique as the 
goods brought under the arrangement 
are received by a trader who deals in a 
very large variety of commodities sold 
at hundreds of his branch stores situated 
in different parts of the country. 

Agreed charges are generally arranged 
for a period of twelve months during 
which tests are made to see whether there 
has been any appreciable variation in 
either the nature of the goods, average 
weight of the consignments or length of 
haul. Where this has taken place, an 
appropriate adjustment is made to re- 
flect these changes before renewal of the 
agreed charge. 

Traders who consider that their in- 
terests would be detrimentally affected 
by the granting of an agreed charge to 
another trader may appear before the 
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Tribunal in support of their objections 
thereto, either when the application is 
first heard or subsequently. 

Any trader who claims that an agreed 
charge granted to a competitor has de- 
trimentally affected his business can 
apply to the Tribunal to fix an agreed 
charge for his traffic on a similar basis, 
irrespective of whether the same or an- 
other railway company is concerned. 

The Act safeguards the interests of : 

Port or harbour authorities, 

Dock companies, 

Coastwise shipping interests, 
by giving these bodies special rights to 
object to any agreed charge if they con- 
sider they are placed at an undue dis- 
advantage. 

The Act further provides that agreed 
charges are to be taken into consider- 
ation in connection with the annual re- 
view of all railway charges, provided for 
under the Railways Act, 1921. 


Part TM. — General. 


Part III of the Act makes provision 
for the constitution of a « Transport 
Advisory Council » for the purpose of 
giving advice and assistance to the Mi- 
nister of Transport in connection with 
facilities for transport and their co-or- 
dination, improvement and development. 


Road Traffic Act, 1934, 


This Act received Royal Assent on the 
31st July, 1934, and, in addition to con- 
taining new features, amends certain 
provisions of the Road Traffic Act, 1930. 

The outstanding provision of the Act, 
although it does not affect the railway 
companies to any great extent, is the 
imposition of a speed limit of 30 miles 
per hour in any built-up area. The 
Road Traffic Act, 1930, prescribed speed 
limits, in no case éxceeding 30 miles per 


hour, for various types of mechanically- 
propelled vehicles, but left private motor 
cars without any speed limit. The effect 
of the 1934 Act is, therefore, that pri- 
vate motor cars in built-up areas, but not 
elsewhere, are restricted to 30 miles per 
hour. In addition, the 1934 Act varies 
to some extent the speed restrictions im- 
posed upon vehicles, other than private 
motor cars, by the Act of 1980. 

A provision which is of primary im- 
portance to railway companies is that 
relating to what are known as contract 
carriages, i.e. motor vehicles carrying 
passengers under a contract for the use 
of the whole vehicle. Under the Road 
Traffic Act, 1930 (Section 61), although 
public service vehicle licences are re- 
quired, road service licences are not ne- 
cessary for contract carriages even if 
separate fares are paid by the passengers, 
provided, in the latter case, they form 
a « private party », and the vehicles are 
used for a « special occasion ». This 
proviso was found to be capable of va- 
ried interpretations, and the terms « spe- 
cial occasion » and « private party » 
were very widely applied. With a view 
to correcting this, Section 25 of the 1934 
Act defines more precisely what is a 
« private party », and provides for cer- 
tain records to be kept by the holder of 
the licence. These records are not as 
comprehensive as the railway companies 
would like, but it is hoped that, together 
with the definition of a « private party », 
they will be of assistance by placing this 
class of road competition on a more re- 
gular basis. 

Other provisions of the Act strengthen 
the 1930 Act with regard to penalties for 
exceeding the speed limits, careless and 
dangerous driving. 

The provisions of the 1930 Act with 
regard to third party insurances are also 
amended with a view to making it more 


— 487 — 


difficult to evade the intentions of those 
provisions. 

In addition, new features included in 
the Act are tests for all new applicants 
for licences to drive mechanically-pro- 
pelled vehicles, and special licences for 
drivers of heavy goods vehicles. 


Finance Act, 1934. 


On and from 4st January, 1935, the 
horse-power tax of private motor cars 
will be reduced by 25 %, i.e., from £1 
to 15 sh. 0 d. per horse-power. 


Passenger train traffic. 


« Summer tickets ». — The « Summer 
ticket » arrangement introduced experi- 
mentally from 1st May to 31st December, 
1933, has been extended until the end 
of 1934, and as from (st January, 1935, 
the principle of this arrangement will 
be continued permanently, between any 
pair of stations in Great Britain, under 
the title of « Monthly Return Tickets ». 
These tickets will be available for use 
on the outward and return journeys any 
day within one calendar month from 
date of issue, at the ordinary single fare 
and one-third for the double journey 
(fractions of 3 d. reckoned as 3 d.) 
Third Class; First Class fares fifty per 
cent (instead of 66 2/3 per cent) over 
Third Class fares; minimum fares First 
Class 3iseOdy° Third ‘Class-2.\s..6°d., 
except on the Southern Railway whose 
minimum fares will be First Class 7 s. 
6 d., and Third Class 5 s. 0 d. 


Train cruises. — A further four train 
cruises have been run during the past 
summer on similar lines to those of the 
previous year. The cruises have been 
highly successful and have received their 
full complement of passengers. The 


itinerary was slightly modified as com- 
pared with that of the previous year. 


Electrification. — Developments in 
electrification have been taking place 
over a number of years, the most notable 
being that of the extension by one rail- 
way company of its electrified lines to a 
main line section of its system, making, 
with the suburban lines previously elec- 
trified by that company, a total of 985 
track miles. 

Further extensions are in progress. 


The advantages of the frequent serv- 
ices, coupled with the standardised tim- 
ings of the electrified trains, have proved 
a great asset in combating Road com- 
petition and developing Rail travel. 


Special trips. — With the object of 
making the travelling public « rail-mind- 
ed », the British companies have inau- 
gurated educational visits by rail on a 
large scale to railway locomotive works 
and other centres of interest. Special 
trains at cheap fares are also run to 
cathedral cities and places of historical 
interest, guides being provided to point 
out the places of interest en route, and 
to conduct the passengers over the ca- 
thedrals and historical buildings. 


Weekly holiday season tickets. — The 
system of weekly holiday season tickets 
has been widely extended during the 
year. These tickets permit unrestricted 
travel within a prescribed area for a 
period of one week at a fixed charge. 


Conducted rambles. — To cater for the 
increasing popularity of walking, special 
trains are run on Sundays from London 
and other populous centres to the count- 
ryside, a notable feature being that ex- 
perienced guides, familiar with the dis- 
trict to be covered, accompany the pass- 
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engers during the rambles which, in 
some cases, are so arranged that the 
return journey is made from a station 
different from that at which the outward 
rail journey terminated. 

The fares are on a low basis and in- 
clude the services of the guides. 

These conducted rambles and excur- 
sions have attracted a considerable num- 
ber of passengers, and it is intended to 
continue them. 


Observation excursions. — A number 
of « observation » excursions to enable 
passengers to do sightseeing trips by 
train have been operated with a consi- 
derable degree of success, 

The trains have been formed of non- 


compartment carriage stock with large. 


windows, and the excursions have been 
planned to run slowly through country- 
side or coast scenery of outstanding in- 
terest with a stop of an hour or two’s 
duration at one or two chief points en 
route. 


Camping coaches. — In the summer of 
1933 an experimental facility, the camp- 
ing coach holiday, was introduced, whe- 
reby old railway carriages, suitably 
adapted ans equipped for sleeping, living 
and cooking purposes, were placed in 
railway sidings at various places at the 
seaside and in the country, and were let 
to the public for weekly periods. One 
of the conditions attached to the facility 
was that the tenants must travel to and 
from the site of the camping coach by 
rail. A very heavy demand was expe- 
rienced, which exceeded the supply of 
coaches available, and an increased num- 
ber was supplied during the summer of 
1934. Further increased facilities of 
this class will be available in 1935. 


Inclusive holiday bookings. — An ar- 
rangement was introduced this summer 


under which passengers could secure 
hotel or boarding house accommodation 
through the company, an inclusive price 
being charged to cover rail journey, hotel 
or boarding house accommodation and 
local sightseeing excursions. 

The scheme was not introduced until 
somewhat late in the year, but the book- 
ings indicate that the arrangement is one 
which is likely to develop into a substan- 
tial business. 


Buffet cars. — In addition to the din- 
ing-car facilities provided on important 
main line trains, buffet cars, on which 
light refreshments can be obtained, have 
been specially built and are used on less 
important regular trains and excursion 
trains. 


Mutual assistance as between railway 
companies and associated road com- 
panies in cases of emergency. 


Arrangements have been made be- 
tween the railway companies and their 
associated omnibus undertakings where- 
by mutual assistance is rendered in cases 
of emergency. 

Under these arrangements, on the 
breakdown of any vehicle of one of the 
omnibus companies associated with the 
railways, the passengers are sent forward 
by train to their destination at the re- 
quest of any representative of the omni- 
bus company. No further charge is ma- 
de to the passenger although third-class 
single rail tickets are issued. An ac- 
count is subsequently rendered to the 
omnibus company for tickets issued. 

In the event of a railway breakdown 
or interruption of service, the omnibus 
company provides, on intimation from 
a railway station master or other res- 
ponsible official, vehicles to convey rail- 
way passengers; accounts for the services 
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performed are rendered to the railway 
company. 


London Passenger Transport Board. 


The Act of Parliament authorising the 
formation of the London Passenger 
Transport Board became effective as 
from 4st July, 1933. The object of the 


measure is « the provision of an ade- 


quate and properly co-ordinated system 
of passenger transport for the London 
passenger transport area, and for that 
purpose, while avoiding the provision of 
unnecessary and wasteful competitive 
services, to take from time to time such 
steps as they (the Board) consider ne- 
cessary for extending and improving the 
facilities for passenger transport in that 
area... » 

The Act authorised the vesting in the 
Board of the 


a) Underground Railway Group in- 
cluding the London General Omnibus Co, 


b) Metropolitan Railway. 


c) Tramway and trolley vehicle under- 
takings of the local authorities and others 
in the area. 


d) Omnibus services operated in the 
area by independent road transport un- 
dertakings. 

The Act empowers the Board to pro- 
vide, inter alia, road services within a 
defined area radiating approximately 
30 miles from the centre of London and 
also authorises the Board to enter into 
working arrangements with other oper- 
ators for services inside and adjacent 
services outside the area, 

Under the Act the services provided by 
the London Passenger Transport Board 
will be co-ordinated with the London 
suburban passenger services of the four 
main-line companies. To ensure this 
co-ordination a standing joint committee 


has been set up consisting of four mem- 
bers appointed by the Board and four 
by the main-line companies. The duty 
of this joint committee is to consider the 
provision or working of passenger serv- 
ices or facilities, through booking arran- 
gements, through working arrangements, 
and the inter-availability of passenger 
tickets. 

The Act further provides that the who- 
le of the passenger receipts of the new 
Board shall be pooled with the whole of 
the passenger receipts from traffic pas- 
sing between places within the London 
area of each of the main-line railway 
companies, and any modification of 
services or facilities which would affect 
this pool is to be submitted to and be 
determined by the joint committee. 


Merchandise train traffic. 


Livestock rates and insurance. — The 
railway companies are faced with severe 
competition from road hauliers for live- 
stock traffic. Many of these hauliers 
(usually small casual operators) offer 
extremely low and uneconomic rates. 
The railway companies, in order to meet 
this competition to the best of their abi- 
lity, have : 


a) granted exceptional rates for live- 
stock traffic; 


b) themselves introduced road motor 
services for the conveyance of livestock 
to or from railway stations, and in cer- 
tain cases for throughout journeys by 
road; and 


c) introduced a scheme of insurance 
whereby cattle, calves, sheep and pigs 
may be insured at very advantageous 
terms against death or injury during 
transit. 


With reference to (a) above it has 
been the recent practice for Rates Repre- 
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sentatives from the Companies’ Head- — 


quarters to attend sales throughout the 
country for the purpose of quoting re- 
duced rates on the spot to secure traffic 
from the road hauliers. 


Railway scheme for the collection on 
delivery of the value of goods. — For 
many years past it has been against the 
regulations of the British railways to 
accept goods for conveyance with « paid- 
ons » representing value or part value of 
the goods. During recent years certain 
road haulage firms have, however, oper- 
ated this facility. 

On and from 4st July, 1934, an arran- 
gement for the collection on delivery of 
the value (not exceeding £ 40 in any one 
case) of consignments handed to the 
railway companies for conveyance by 
goods or passenger trains was brought 
into operation for an experimental pe- 
riod of one year. The scheme applies 
to goods conveyed between all stations in 
Great Britain and also certain Continental 
ports. 


Measures taken by the Railways 
themselves in order to combat road 
competition. 


The circumstances envisaged apply in 
Great Britain where branch lines have 
been wholly or partly closed. 

Where branch lines have been wholly 
closed to passenger traffic it is mainly 
because the traffic has dwindled to such 
an extent (either through competition 
from road transport or other causes) 


that the lines could no longer be econo- - 


mically worked. In certain instances, 
therefore, where most of .the railway 
passenger traffic has been diverted to 
road no further provision has been ne- 
cessary for their conveyance. There 
are cases, however, where arrangements 
have been made with an associated om- 


nibus company to divert or augment a 
road service to provide the necessary 
means of conveyance to take the place 
of the railway service withdrawn. 

Where branch lines have been partly 
closed, e.g., on Sundays only, provision 
has been made for the conveyance of the 
passengers by road. In such cases ar- 
rangements are generally made with the 
associated omnibus company concerned 
to run their scheduled service to connect 
with the principal trains and rail tickets 
are honoured on the road vehicles. The 
omnibus company is subsequently credit- 
ed, in respect of every passenger so car- 
ried, with a proportion of the rail fare 
equal to the road fare for the actual stage 
or stages travelled; this has been done 
to conform with the Road Traffie Act, 
1930. . 

Where there is no scheduled omnibus 
service and road facilities are necessary, 
arrangements are made with the omni- 
bus company to run a special omnibus 
and, generally, that company is remune- 
rated on a mileage basis. In most of 
these instances only passengers holding 
rail tickets are conveyed on the road 
vehicle. 

When a rail passenger terminates his 
journey on the road vehicle, the rail ticket 
is collected by the omnibus company for 
the purposes of settlement. In the case 
of a passenger commencing his journey 
by road a rail ticket is issued in certain 
instances from the branch line station 
and as this is subsequently collected at 
the destination station, the omnibus con- 
ductor would keep a record of the jour- 
ney (with full particulars of the rail 
ticket, i.e., date, number, class, etc.) for 
the purposes of settlement. In other 
cases passengers book by road service to 
the junction station and re-book by rail 
from that point to destination. 


* 
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AIRWAYS. 


In pursuance of the powers conferred 
on them by Acts of Parliament, the four 
British Railway Companies, in associa- 
tion with Imperial Airways, Ltd., formed 
a company in. March, 1934, for the pur- 
pose of operating air services within the 
British Isles. The company, known as 
Railway Air Services, Ltd., commenced 
the actual operation of air services on 
May 7th, 1934, with the opening of the 
route from Plymouth to Liverpool, cal- 
ling at Teignmouth, Cardiff and Bir- 
mingham. 

On July 30th, 1934, the route from 
Birmingham to Cowes, Isle of Wight, 
calling at Bristol and Southampton, was 


commenced, and on August 20th a fur- 
ther route from London to Birmingham, 
Manchester, Belfast and Glasgow was 
opened. Connections were given at Bir- 
mingham between the various services, 

On August 20th the carriage by air of 
mails for the Post Office commenced. 

Arrangements were also entered into 
with an independent air company — 
Spartan Air Lines — for the working 
of an air service between London and 
the Isle of Wight. This service com- 
menced on May (st, and arrangements 
were made whereby passengers travel- 
ling by air on the outward journey could 
return by rail, or vice versa. 

Certain of the air services have been 
discontinued during the winter months. 
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Train timings are taken from the Austrian 
1934 summer time tables. 


CHAPTER XXXII. 
The railway system. 


XXXII-1. — General. — Although the 
political and social effects of the Great 
War on Austria and Hungary were incal- 
culable, its influence on railway services 
was much less, as the former Empire was 
already subdivided to a certain extent. 
Consequently, there have been relatively 


few changes in the major services between 
Austria and foreign countries. 

Such is not the case when territory is 
transferred to another flag, as it has to 
be brought within the new capital’s in- 
fluence. Furthermore, when new fron- 
tiers are being settled, railway policy is 
usually swayed by other than railway 
considerations and many lines have found 
themselves in such a position that it has 


(1) Cf. Bulletin of the International Railway Congress Association, October and November 
1933 (pp. 885 and 1027); January, May, June and July 1934 (pp. 63, 407, 561 and 653) ; 
February, March and April 1935 (pp. 141, 275 and 375). 
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become indispensable to alter them if 
they were to survive. 


Mountain lines. — Austria is primarily 
a mountain country : 457 km. (284 miles) 
of its railways have gradients of 1 in 59 
to 1 in 40, and 180 km. (112 miles) are 
steeper still, in spite of the driving of 
88 km. (55 miles) of tunneling. This has 
greatly influenced train speeds and serv- 
ices and it is therefore necessary to reca- 
pitulate the chief characteristics of the 
main lines. We have grouped them un- 
der the following headings : 


Transalpine international lines; 
Transalpine internal lines; 
Other mountain lines. 


International transalpine lines. — The 
Innsbruck-Vienna railway follows the 
northern slopes of the Austrian Alps 
which, under various names (+), stretch 
from the western frontier to the capital. 

Along the southern slopes runs the 


Fortezza (Franzensfeste)-Klagenfurt rail- 
way. 

From East to West, the Arlberg Rail- 
way crosses them, whereas three trunk 
lines: the Semmering, the Tauern and 
the Brenner railways, besides a few of 
local interest only, run through them 
longitudinally. 


a) The SeMMERING LINE, constructed by 
the former Stidbahn, connects Vienna 
with Trieste and Venice. Inaugurated in 
1854, this was the first Alpine railway to 
cross the range and that at an altitude 
of 900 m. (2963 feet) only above sea 
level (the Adriatic being taken as a basis). 
Gradients reached 1 in 40 (7) and it was 
not known, whilst building it, how trains 
were to negotiate them (*). In view of 
these difficulties, rates based on virtual 
distances were to be applied, this being, 
as far as we have ascertained, the first 
instance where it was done. 

The following data are of interest : 


(1) On either side of the Brenner : 


Distance. ; 
nicaceclete en St Je eee eee Altitude. 
For tariff purposes.| Actual. —_—_ 
Km. Miles. Kn. Miles. Metres. Feet. 
Glospnitz te eee 75 46. 75 46.6 || 437 1 434 
Semmens |e Awe 128 “2: 109 Carri 894. 2 933 
1 431-m. (0.89-mile) tunnel. | 896 2 940 
Steinhaus Re en a cal fen Hla 85. 108 67.1 837 2746 
Miirzzuschlag : 155 96. Le Bh Pai 679 2 228 
Bruck a. d. Mur . 196 121. 158 98.2 496 1 627 


the Otztaler Alpen in the West (the Wildspitze is 


3774 m. = 12382 feet high), and the Zillerthaler Alpen in the East. 
The Tauern, on either side of the tunnel: In the West, the Hohe Tauern (the Gross- 
glockner, 3798 m. = 12460 feet); the Sonnblick 3103 m. = 10180 feet) and the Niedere 


Tauern as far as the Hisenerz railway. 


(2) Maximum gradients are 1 in 40 on the northern and 1 in 45 on the southern slope. 
(8) For further information, see « ARTICULATED LocomorTives » (Constable and Co,, Lon- 


don), by the same author. 


The Semmering 1851 contest ruled that the locomotives should be able to haul 140 t. 


(138 Eng. tons) up 1 in 45 gradients at a speed of 11.5 km. (7.2 miles) 


er hour, while 


the boiler pressure was limited to 8.5 kgr./em2 (120.8 lb. per sq. inch) and the axle load, 


to 14 t. (13.8 Hng. tons). 


Articulated locomotives as a practical proposition were used here for the first time 
and the Maffei, Wiener-Neustadt and Seraing systems, besides the Engerth semi-articu- 
lated locomotives, appeared here and came to stay — at least for quite a time. 
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b) The KarRAWANKEN LINE, from Trieste 
to Salzburg, was a considerable undertak- 
ing which lay entirely within the boun- 
daries of the former Austro-Hungarian 
Empire. It comprised 17 km. (41.6 miles) 
of tunnels, three of which were long ones. 

The first of them, the Karawanken tun- 
nel, 8960 m. (5.57 miles) long, between 
Assling (Jesenice) and Rosenbach, crosses 
the frontier, only 4350 m. (2.7 miles) 
of it now remaining in present-day 
Austria. 

The second one crosses the Tauern 


range. It is 8550 m. (5.34 miles) long, 
between Mallnitz and Bockstein, just be- 
fore the Badgastein spa. Gradients reach 
1 in 33 on both slopes. 

Although this railway is generally 
single-track only, two tracks exist in the 
two long tunnels. It has been electrified 
from the southern portal of the Tauern 
tunnel as far as Scharzach-St. Veit, where 
it joins with the Salzburg line, and the 
southern section is to be electrified very 
shortly. Interesting data are as under : 


Miles. 


Assling 
The Karawanken tunnel 
Rosenbach 


Villach 

Spittal 

Mallnitz 

The Tauern tunnel 
Boéckstein 
Badgastein 4 
Schwarzach—St. Veit. 
Bischofshofen 

| Salzburg 


The existence of a relatively large num- 
ber of railways in the Villach-Klagenfurt 
district is due to the fact that it was 
served by the Stidbahn’s Graz-Marburg- 
Klagenfurt-Villach-Spittal - Franzensfeste 
line (fig. 182) and by the State Rys.’s, 
the latter administration exercising run- 
ning powers between Villach and Spittal, 
over the Company’s line. On the other 
hand, the Karawanken line, via Klagen- 
furt and Leoben was State-owned, where- 
as the extension to Vienna was the Siid- 
bahn’s property. 


Distance. 


For tariff purposes. 


Altitude. 
ee 


Metres. 


Actual. 


Kim. Miles. 


573 
613-626 
602 
602 
544 
1 180 
1 218-1 173 
Tal 
1 083 
591] 
544 
424 
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From St. Veit, the line is double track- 
ed save along the last 12 km. (7.5 miles) 


between St. Michael and Leoben. 


c) The BRENNER RAILWAY, an impor- 
tant trunk line between Bavaria and 
Italy, is the second oldest of the great 
lines across the Alps ('), and the only 
one to cross the Brenner pass (on the 
frontier) in the open. The figures are 
as follows : 


(1) Open to traffic on the 24th August 1867, the Brenner line brought both Munich 


and Vienna within 18 hours of Milan. 


Today, is takes half the time to cover the distance. 
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Km. 
Innsbruck . 
Matrei 43 
Stainach 50 
Brennersee 81 
The Brenner pass 82 
Giggelberg 90 
yOSsensass 99 
Brixen 134 


Gradients reach 1 in 44 on the southern 
slope, and 4 in 40 on the northern. Elee- 
tric operation exists along the whole line. 

The Brenner line has two extensions 
which only differ in length by some 
15 km. (9.3 miles) and connect Innsbruck 


with Munich. The distance is 158 km. 


For tariff purposes. | 


Distance. ; 
Altitude. 


Er 
Miles. Km. Miles. Metres. Feet. 
0 578 1 896 
26.7 17 10.6 588 1 929 
30a 22 lus Hie 1 050 3 445 
50.3 Si 23.0 
50.6 38 23.6 1 368 4488 
55.9 44 27.3 1 239 - 4 065 
61.5 54 33.6 1 060 3478 
83:3 87 54.1 yall 1 873 


(98.2 miles) via Garmisch and 172 km. 
(106.9 miles) via Kufstein (1). While the 
layout of this latter line is a relatively 
easy one, the Garmisch line crosses a 
secondary mountain range at a high alti- 
tude : 


Km. 


lninsbruek "27 <8 to Ske 0 
Highest point 
Seefeld 
Mittenwald 
yarmisch 
Munich . 


33 
54 
“76 
177 


d) The ARLBERG RAILWAY is the main 
Austrian line of the present day, as it 
crosses the’ country along its greatest 
length and links up Vienna with Zurich, 
Basle and beyond. The most difficult 
section, 136 km. (84.5 miles) long, from 
Innsbruck to Bludenz, includes a 10 240 


é~N— 


| 
For tariff purposes. | 


Miles. 


110.0 


Distance. 
Altitude. 


Actual. 
Miles. 


_ Se 


Km. Metres. 


1 896 
3 884 
3 875 
2.995 
2 444 
1 706 


184 
18] 
913 
745 
520 


20.5 
33.6 
47.2 


m. (6.34 miles) tunnel (*), which, at a 
height of 1300 m. (4265 feet) above sea 
level, connects the Danube (and its tri- 
butary the Inn) with the Rhine Basin 
(and the Ill). Maximum gradients are 
1 in 38 on both slopes : 


(1) The distance from Munich to Kufstein is 99 km. (61.5 miles), to Wérgl 112 km. 
(69.6 miles), and to Innsbruck 172 km. (106.9 miles). 


(2 


work finished in May 1884. 


2) Begun in November 1880, the tunnel was completely driven by November 1883 and 
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_————E | 
For tariff purposes. Actual. —_—_—— 
Km. Miles. Km. | Miles. Metres Feet. 
HNSOEUCK (be nee! ot Aa op 0 0 0 0 | 576 1 890 
Landeck vies) 45.4 72 44.7 | T77 2 549 
St. Anton . GAS ise Me 109 67.7 100 62.1 1 302 4 272 
The Arlberg tunnel, maximum. | | 1310 | 4298 
Langen . _, Srey - ence | awe 77.1 cg 69.0 | 1217 | 3993 
PRGenZ. . oem ats ede I LO Pt 100.0 rs 85.1 | 558° | #1831 
| 


\ | 

At the time the line was built, the sta- 
tions were spaced, for military reasons, 
at an average distance of 6 1/2 or 13 km. 
(4 or 8 miles) apart, according to the 
section. 

The Arlberg range, which separates the 
Lech and Inn watersheds, is also crossed 
further north,. where conditions are much 
easier, by the Garmisch-Kempten regional 
railway ('), whose extremities lie in Ba- 
varia and whose central portion alone is 
in the Tyrol. Between Garmisch and Ehr- 
wald, this railway runs round the base of 
the Zugspitze (7). 

Apart from these international lines, a 
few others also cross the mountains, 
while several only run up one of their 


Distance. 
Altitude. 


é) The VoRDERNBERGBAHN is 64 km. 
(39.8 miles) long, from Leoben to Hieflau, 
whence it has been extended both West 
and North. It is unique in Austria in 
being the only important railway with a 
rack section 19765 m. (42.3 miles) long, 
with a maximum gradient of 1 in 14, 
This has enabled it to serve the following 
places : 


| Actual 
distance 
LS eer 


|| Km. | Miles. 


———— 
| | 
566 | 1 857 | 


(eobeninen .. fl 0 


Live 
| Vordernberg 20 | 124 
| Erzberg . 38 | 23.6 
| Kisenerz . 49 | 30.5 
| Hieflau 64 39.7 


ee 


Altitude 


Metres | Feet. 


| 
I 


768 | 2520 
070 | 3510 
692 | 2270 


} 


slopes. 


(1) The following are the distances and altitudes : 


(2) The summit of the Zugspitze is 2964 m. (9757 feet) above sea level. 


Distance. 


Actual. 


489 | 1 604) 


| 
oe Altitude. 


For tariff purposes. | 


The Austrian 


cable railway 3280 m. (2.04 miles) long, runs from Ehrwald-Obermoos (altitude 1224 m. 
= 4015 feet) to Zugspitzkamm (altitude 2805 m. = 9 193 feet). 

The Bavarian line is 17.4 km. (10.8 miles) lone as far as Gramain, whence a rack sec- 
tion of 2610 m. (1.62 miles) (maximum gradient 1 in 83) runs up to Schneefernerhaus. 


A telpher line 610 m. (0.38 mile) long, runs right up to the summit (2958 m. = 9705 feet 


above sea level). 


eS eee | 


. | Km. | Miles. | Km. ‘| Miles. || Metres. | Feet. 
| ee ye 
| @ | | 

ariniseh, > «cere ee. be ed 0 0 0 0 745 2 444 
| Ehrwald (Austria) 26 16.2 22 Tae 974 3 195 
Bichlbach . 4] 25.5 32 19.9 1073 3 520 
| Reutte ae Di 35.4 46 28.6 849 | 2785 
| Pfronten (front. ) 75 46.6 64 39.8 858 | 2815 
Kempten (Bavaria) 106 65.9 695 | 2280 
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The latest locomotives are still the first f) Immediately to the West of the pre- 
and, up to the present, the only twelve- ceding line, there is a transalpine simple- 
coupled rack locomotives in existence (1) adhesion railway, running from Sr. M1- 
(fig. 177). cHAEL (12 km. = 7.5 miles from Leoben) 


: Sy a Ce fea al 
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Fig. 177. — Combined adhesion and rack 0-12-0 T locomotive, built in the Floridsdorf Works. 


to SetztHaAL (63 km. = 39.2 miles), and descends continuously to an altitude 
whence it has been extended to Linz. of 415 m. (1361 feet). The line from 
From its highest point, at an altitude of Sramacnu-Inpnine to ATTNANG-PUCHHEIM, 
843 m. (2766 feet) only, it runs, imme- which somewhat duplicates it to the 
diately north of Selzthal, through the West, is a very similar one: 


Bosruck tunnel (4766 m. = 2.97 miles) 
Distance. : 
a, Altitude. 
For tariff purposes. Actual. ee 
Km. Miles. Km. Miles. Metres. Feet. 
Stee Michaels eee. oes 0 0 | 0 0 594 1 949 
Wail desi Somes: cue Se 31 | 19.3 | 30 | SelS.6 843 2 766 
The Bosruck tunnel . . } 719-696 2 359-2 283 
Selzthal iiart ire 64 39.8 63 39.1 635 =. | 2083 
Kinchdori/ seem eee 124 Thi ht imei 91.3 449 1473 
Urol fom ere Une) Gane 175 108.7 | 167 | 103.8 
I 1 i 


(1) The old 2-6-0-T locomotives, 18 of which are still in use, weighed 62 t. (61 Engl. 
tons) in running order (48.8 t. = 48 Engl. tons empty) with an adhesive weight of 47 t. 
(46.3 Engl. tons). They hauled 80-t. (78.7 Engl. tons) passenger- or 110-t. (108 Engl. 
tons) goods trains at a speed of 20 km. (12.4 miles) an hour over the rack section and 
30 km. (18.6 miles) an hour over the simple-adhesion sections. 

The 0-12-0-T locomotives, built in 1913 by the Floridsdorf Works, ran at the same speeds. 
They weigh 88 t. (86.6 Engl. tons) in working order, ie. 14 t. (13.8 Engl. tons) per 
axle, and haul respectively 120 and 180 t. (118.1 and 177.2 Engl. tons) up gradients of 
1 in 14, ie. 1 1/3 and 2 times their own weight. 


a 


Actual distance. 


Altitude. 


eee 


Km, | Miles. 


Metres. | Teet. 


Stainach- Irdning 
Kiachaw ~ “< 
Bad Aussee . 
Bad Isechl 
Gmunden .. 
Attnang - Puch- 
heim ‘5 


Other mountain lines on one slope 
only. — The metre-gauge, now electrified, 
‘St. POLTEN-MARIAZELL AND GUSSWERK 
RAILWAY falls within this category. 

Its 91 km. (56.5 miles) include, be- 
tween Laubenbachmuhle and Mariazell, a 
43-km. (26.7 miles) mountain section, 
which includes the Gésing 2 868-m. (41.47 
mile) tunnel, access to which is gained 
by means of a double loop, 17 km. (40.6 
miles) long on a 4 in 43 gradient, rising 
from 530 to 871 m. (1739 to 2.857 feet), 
the distance between extreme points being 
only 5 km. (3.1 miles) as the crow 
flies (1). This is an application to a 
metre-gauge line of the classical Gossen- 
sass (Brenner line) loop (fig. 178). 


The MurretBaun, 77 km. (47.8. miles) 
long, from Unzmarkt (altitude 733 m. = 


ey. 
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Fig. 178. —The Gossensass loop (Brenner line). 


2405 feet) to Mauterndorf (altitude 
4446" na: 3661 feet) is an extension 
towards Badgastein in the Upper Mur 
valley, of the Stidbahn’s main line. 


The ZeLt am SEE (altitude 752 m. 
2 467 feet) to Krimmi (altitude 942 m. 
2992 feet) Raitway is similar to the 
above. It is 54 km. (33.6 miles) long. 


(1) The characteristics of this line are as follows : 


For tariff purposes. Actual. _——<————$ — 

Km. Miles. Km. | Miles. Metres. Feet. | 

a LE IRI TN 
Ste Polten ys stn. Laat? 0 0 0 0 269 883 
Laubenbachmihle 52 32.3 48 29.8 534 Py Ase 

The Gosing tunnel . 892-890 2 926-2 920 
Gosing . ~™ 78 48.5 67 41.6 890 2 920 
Mariazell 101 62.8 84 Boe 849 2 785 
Gusswerk . 110 68.4 91 56.5 739 2 425 


The Orscher, facing Gésing, is 1892 m. (6 207 feet) high. 


Distance. 


Altitude. 


The line crosses the Erlauf 


torrent at a height of 360 m. (1181 feet) above it; gradients nowhere exceed I in 40. 
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XXXII-2. — Structure of the Austrian 
railway system. — Though this is essen- 
tially a radiating system, some of the 
lines are so very long that, at some dis- 
tance from Vienna, they run more or less 
parallel to one another. On the other 
hand, a lengthy stretch of country (the 
Tyrol) extends as a distended wedge be- 
tween neighbouring countries and, before 
the war, Bohemia was in a similar posi- 
tion. Lines more or less perpendicular to 
the radiating ones, such as North and 
South lines across the Tyrol, cross these 
areas and ensure through connections 
between the countries beyond the fron- 
tiers, in this case, between Bavaria and 
Italy. They divide the system into a 
series of parallelograms, which explains 
how a number of alternative services, 
practically of equal length, came into 
being, following either base of the paral- 
lelograms or even a median line across 


them. Thus, Vienna-Innsbruck services 
occurred along the three following 
routes : 


a) Bruck-Klagenfurt-Franzensfeste ; 
b) Amstetten-Selzthal-Bischofshofen ; 
c) Amstetten-Salzburg-Bischofshofen: 


Likewise, there are alternative interna- 
tional lines between Vienna and the 
neighbouring capitals, particularly Pra- 
gue, Berlin and Budapest. Expresses also 
ran from Vienna to Trieste or Verona 
both by the Siidbahn and the State Rys. 
lines but, owing to the new division of 
Europe, these services have now been 
altered. 


Conjugated towns. — We have pre- 
viously quoted several instances of them, 
such as Liverpool and Manchester, Glas- 
gow and Edinburgh, Brussels and Ant- 
werp, Amsterdam and The Hague. 

The case of Vienna and Budapest is 
still more typical, because the conse- 


quences of this situation have been fully 
developed, and the conditions which de- 
termined the construction of the railways 
were not complicated by other outside 
factors. It is therefore of some interest 
to deal with the problem more comple- 
tely than we have previously done, as it 
leads to some interesting conclusions. 
The lines radiating from Vienna are 
all to the West of the Oderberg (Bohu- 
min)-Vienna-Klagenfurt transverse line, 
whilst those radiating from Budapest, lie 
parallel to the East of the Lemberg 
(Lwow)-Budapest-Nagykanisza transverse 


Pr. 


N. Kor 


Fig. 179. 


line (fig. 179). The northern and south- 
ern base lines of the Oderberg-Lemberg 
and Klagenfurt-Nagykanisza parallelogram 
are more or less parallel with the two 
median Vienna and Budapest lines, which 
are situated on either bank of the Danube. 

The Vienna-Oderberg radius being in- 
clined less than 90° on the median, a 
direct line from Budapest to Oderberg 
was built so as to avoid following the two 
sides of an acute angle. A symmetrical 
case in the South had similar effects and 
led tot the construction of the Vienna- 
Nagykanisza parallel line. Moreover, these 
two lines are the only radii within the 
parallelogram which could have been ob- 
tained by simply shifting the Oderberg- 
Vienna-Klagenfurt transverse line so as 
to coincide (more or less) with the Lem- 


i 
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berg - Budapest - Nagykanisza transverse 
line. 

The problem arising here (and in many 
similar cases — which is why it is in- 
teresting) is to decide when it becomes 
opportune to build such interior radiat- 
ing lines in order to travel more easily 
from one of the « conjugated towns » to 
an outside one without going through the 
second. 

No time is saved when the Vienna 
radius forms an angle of 180° with the 
Budapest-Vienna line, but as the angle 


0 % for an angle of 180° 
7 % for an angle of 135° 
17 % for an angle of 120° 
30 % for an angle of 90° 


Now the distance travelled over the 
Viennese radiating lines varies according 
to the destination. Let us therefore con- 
sider figure 180, on which we have mark- 


M 


Fig. 180. 


ed the « conjugated towns » and let.d be 
the length of the direct line between one 
of them, B, and another place, M, so that 
the distance BM is r % shorter than the 
distance BWM. It is easy to fix the posi- 
tion of M on the line WM by solving two 
equations, one representing the rela- 
tions between the three sides of the 
triangle, with W for its peak and an 
angle at the peak (which is a known 
parameter for each given case), and the 


decreases, the saving in time increases. 
When the angle is very wide, the saving 
is negligible owing to. the cost of build- 
ing a new line, but it increases rapidly 
as the angle approaches 90°, and becomes 
of definite value beyond this degree. 

To make the point quite clear, here are 
a few examples. If the distance from 
Budapest be equal to that travelled on 
each of the Viennese radiating lines, the 
time saved, all other factors being equal, 
would be : 


as is the case with Salzburg) ; 
as is the case with Pilzen) ; 
as is the case with Prague) ; 
as is the case with Briinn). 


other stating that d is r % shorter than 
pares 


100 — ax 


The locus of the peak M according to 
the values of r is shown in figure 181. 

Actually, the Oderberg-Vienna-Klagen- 
furt transverse line and its parallel are 
not perpendicular to the Budapest-Vienna 
median, but the problem does not depend 
upon the slope on the polar axis. 

Let ¢ be the constant distance BW; 

let r the value of the decrease in % 
of the length of d in comparison to 


(9 + ¢) 
ie 
Boge te a 450) 
Let m be the value of the second paren- 
: i 
ines f — ma}: 


In practice, d must be < (¢ — d) and 
eee 


d=(p+c)m 
d= pt +c? —20¢ COs w. 
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and the value of ¢ : For e to be real 
oe cos w + m? 
cosw +m? 4/feosw + m? eee EE Den 1.8 1G 
ge ay pares tam + Cif eerie Oia anit im 
4—m 4—m 
cos » > 1— 2 m?. 
TasLe 179. 
ve a2 cosw + 1 4 7@ecoswotii 7 
c=1 p= Fy ( ie COS w = 1 — — 
a@—1 a? — I a? 
LZ d 
A ep é 4 pte 
Ba. a=1+— ?” = rate in °, = 
e(-1). 100 5 a. 
log. a? | 0.0828] 0.1584 0.2279] 0.2933] 0.3522] 0.4082] 0.4609) 0.5105] 0.5575] 0.6021 
a in Leo lle v3 1.4 1.5 Oe | Le? ROME See) MOEA 
log. cos w 80 40 50 
SET ecor. | sion ll ae 
elle 7in | ORO Teel On 
9.9934 7.59 | 6.93 | 4.94] 4. a 
0.13 | 0.17] 0.20] 0. 0. 
9.9730 FESS Pen 75y lade T ese Be 
0.14] 6.18 || 0-21 | 0. 0. 
9.9375 6.99} 5.43 | 4.50] 3, 
0.15 | 0.19] 0.22] 0. 0. 
9.8843 6.50 | 5.01} 4.12] 3. 2. 
0.16 | 0.21] 0.24] Oo. 0. 
9.8081 5.83 | 4.48] 3.64] 3. 2. 
0.18 | 0.22] 0.28] 0. 0. 
9,6990 Garis WSs | Bee I ap ibe 
0.19 | 0.26] 0.33} 0. 0. 
9.5341 4535 |2 3.47 | etaa |) 1 
0.23 | 0.31 | 0.42] 0. | 
9 2397 3) 2.37 | 1.60 
0. 0.43 | 0.62 
; 1.33 | 
: 0.75 
n 9.2397 
n 9.5341 | 
n 9.6990 | 
| 
n 9.8081 | 
limit wo 78° 
| 
-log (a?-1) 0.6778] 0.3565 0.1612} 0.0177] 1.9031] 1.8069] 1.7235] 1.6798] 1.5834) 1.5229 | 
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It is easy to deduce the values of o 
giving the angle at and after which the 
solution becomes possible, limit for which 
a=: 

The polar axis is a symmetrical axis of 
the curve somewhat similar to Pascal’s 
spiral, perpendicular to the polar axis 
and tangent to the limiting vector. If m 
increases (i.e. if r decreases) » increases 
and vice versa. 

In order that = 0 for the polar axis, 
there are two values of 9 : 


oe ( om) nd ( — = 
TAT nk. Se Ce ma 


The variation of the curve is easily 
followed : 

If r decreases, » increases, ¢’ increases 
and 9” decreases. The curve lies outside 
the one we have considered. 


ba ©) 


Contrariwise, if r increases, « decreases, 
o' decreases, o” increases, and the curve 
is inside in relation to the other. 


We have drawn’ the curve (fig. 181) 
for all the percentages from 10 to 90° 
and shown the values corresponding to 
table 179. There is no difficulty in 
drawing it and the economic conclusions 
can easily be deduced from it (*). 


XXXII-3. — Constitution of the pre- 
sent-day system. — Since the expropria- 
tion of the Austrian Siidbahn’s lines 
(fig. 182), the State has operated 5 345 
km. (5324 miles) of standard, and 507 
km. (3845 miles) of narrow-gauge track. 
The only Companies of any importance 
still in existence and operating their own 
lines are the following : 


TABLE 180. 


AUSTRIAN RATLWAY COMPANIES. 


wet 
COMPANY. Gauge. Km. a Line. (*) 
| 
| Wien-Aspangbahn teh hemes hf: 8 LY 2st. 87 | 54.1 | Vienna to Aspang. 
) “oSchnecbers* Dahm i) Bre ec aan Do. 71 | 44.1 | Sollenau-Puchberg. 
Raab-Odenburg-Ebenfurth Do. 50 | 31.0 | Neusiedl-Esterhaza. 
| 28 17.4 Ebenfurth-Gdenburg. 
Steiermarkische Landeseisenbahn . Metre. 64 | 39.8 Gleisdorf-Weiz-Ratten. 
K6flacherbahn . dea oe ps IST |e 8oeL Graz-K6flach- and Wies. 
Murtelbahn (Steiermark) . Tlf gle elses Unzmarkt-Mauterndorf. 
El. Lokalbahnen, Linz . 69 42.9 Linz, Neumarkt, ete. £, 
Stern und Huffel . : 66 | 41.0 Lambach-Haag-Gmunden S. 
Salzkammergut Lokalbahn 68 | 42.3 Salzburg-Bad Ischl. E, 
Salzburger Eisenbahn . aco, tl 26 | 16.2 | Salzburg-Lamprechtshausen. 
Zillerthal bah) ae alee 9, women eel 32 19.9 Jenbach-Mayrlofen. 
Achenseebahn . | i 4.35 Jenbach-Achensee. M 
Stubaitalbahn . : 25-1 Vou Innsbruck-Fulpmes. E, 
| Innsbrucker Lokalbahn 12 7.5 Innsbruck-Hall i. /Tirol. 
(*) Abbreviations : E = Electrie traction. — S = Steam traciion. — M = Mixed adhesion and rack railway. 


XXXII-4. — Track- and loading gau- 
ges. — The Verein loading gauge is 
standard in Austria. 


Certain railways have been built to the 
metre gauge, and others to the 0.76-m. 
(2 ft.5 7/8 in.) one. The old Avfstro-Hun- 


(1) Part of the above information is taken from an earlier article we published in The 


Railway Gazette in 1916. 
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garian Empire was, in fact, the first to 
have appreciated the possibilities of this 
latter gauge, which it adopted for its 
Bosnian strategic railways. But this 
country having been severed from it, will 
be dealt with in the chapter relating to 
Jugoslavia. 


Thus, tariff kilometrage of a couple 
of sections of the former Siidbahn’s 
Vienna-Bludenz main line, worked out as 
follows : 


VIENNA S.—MURZZUSCHLAG. 


Actual distance 116 727 m. 


Less ont A 67 f 


XXXI-5. — Tariff kilometrage. — 
Clause 3 of the law of the 15th July 1877 
(completed on the 25th May 1890), stated 
that sections with gradients steeper than 


91 671 m. 

Length { More thanlin67. . . 25056 m. 
150 % additional length. 37 584 m. 

Distance, for tariff purposes . 154 311 m. 


INNSBRUCK 


HB.—BLUDENZ. 


: Actual distance baa eee 136 281 m. 
4 in 67 should be increased, for tariff wee | ae fae tae OF Aer 88 802 m. 
, : engt ore than Vin 67 --. . 47 479" im. 
purposes, by 150 or 50 % of their own SOkeaddiioesdMongth . 95.759 mm. 
length. Distance for tariff purposes . 160 020 m. 
TABLE 181. 
A FEW INSTANCES OF TARIFF- AND ACTUAL DISTANCES. 

Distance. Additional. | 
Line. SECTION. See te 

Ae Tariff. || Km. | °/o 


Nieder Osterr. Steie- 
rische Alpenbahn 


Mittenwaldbahn 


Any fraction of a kilometre, no matter 
how small, is counted as a complete kilo- 
metre in order to keep to round numbers. 


CHAPTER XXXII. 


The trains. 


XXXIII-1. — General: Classes of 
train. — Austria is rapidly developing 


(Vienna 8.) Payerbach-Semmering. . . 20 | 46 26 


Regional lines. 
St. Polten-Mariazell-Gusswerk . . . . 91 


Innsbruck-Mittenwald-Garmisch . 


Semmering | 130 | 

Semmering-Mirzzuschlag . . . . . . Day a2 13} 93) | 

Arlberg (Innsbruck) Landeck-St. Anton. . . . 28 | 36 8 29 | 

St. Anton-Bludenz pig) BT | a2 15 4] | 

| 

Brenner Innsbruck-Brennersee 37 81 44 118 | 
Tauern . Schwarzach-Badgastein . 30 40 40 30.3 
Badgastein-Spittal 50 65 45 30 


65 SNe 
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both its rail motor coach ordinary and 
express services. Other services comprise 
locals, expresses and « D » trains, often 
very heavy ones, consisting as they do, of 
through bogie coaches to a number of 
places. 

The Sleeping-Car Co. ’s trains are the 
most important of them and, up to now, 
the Mitropa has not run any complete 


Fig. 182. — The former Austro-Hungarian Siidbahn system. 


Note: Autres ch. de fer = other railways. — Sections de péage = running powers. 


Kégende 


es Tram Kans-vunnov 


Fig. 183. -—- Trans-Viennese lines and « de luxe » services. 


Note: Trains trans-viennois = Trans-Viennese trains. — Supprimé = obsolete. — Bundesbahnen = 
Federal Railways. — Stadtbahn = Metropolitan Railway. 


trains into the country, though it main- 
tains a number of isolated Austro-German 
services. 

Numerous Viennese suburban trains 
consist of small light stock but this traffic 


has lost much of its importance, and 
these steam-hauled trains still run at the 
same speed as before the war. Here are a 
few instances of suburban and local train 
speeds : 


TABLE 182. 


A FEW SUBURBAN TRAIN SERVICES. 


XXXIII-2. — Trans-Viennese services 
(fig. 183). — Such important through 
trains as the « Orient Express » ran for 
many years into two Viennese termini, 
not only with the object of serving two 
distinct parts of the city, but also so as 
to lose enough time to arrive elsewhere 
at convenient timings. Now that long-dis- 
tance journeys have to be protected from 
air and road competition, considerations 
of the kind have lost much of their weight 
and the interests of the undertaking as a 
whole are paramount. 

Consequently the time spent stopping 
at the termini has been cut down; one 
of the termini has usually been done 
away with, 


| ,; | 
ee Distance. | ee asin al tea Speed 
; | spent ———— 
|| Km. Miles. | departure. | | Stops Km,/h. | Miles/h, 
‘ 1 
| | 1 
Stadtbahn. | | 
Hiitteldorf-Heiligenstadt . . | | 5.0la.m./ 0.36 | 16 | 
Hiltzing - Friedenbriicke + Meid- | | 
ling): | 5.18 a.m 0.44 | 19 | 
Heiligenstadt Siid and Ost Bhf. | 06 a.m. | 0.384) 7 |) | | 
| 
Oircle (Fed. Rys.). | | 
Hiitteldorf-Vienna N.. .. 17 10.6 | 5.29a.m 0.40 | 11 | 25 5 | 15.8 
Do. -Heiligenstadt . | 36 22.4 6.25 p. m 1.22 ki 26. |. @6i2 
Viennese suburbs. | | | | 

Vienna W.-Neulenglach.. 4 39 24.2 1.08 p.m 11.05 | 16 || 36 22.4 
Vienna S.-Leobersdorf . . .|| SLO al) 10.45 a.m 1.01 | UM 3t.2 |) ZT 
Vienna §.-Baden . . ; 27 | 16.8 Do 0.43 9 33.0'-|" 20:5 
Vienna Oper.-Baden J. Pl. , 30 | 18.6 7.00 a.m. | 109); “4 26.1 | 162 


Since the north-western portion of the 
Circle line is no longer used for transit 
traffic, the trains make a considerable 
detour by southern and eastern parts of 
the outer Circle line in order to get from 
the West to the Nord station. The Inner 
Circle, which is not so elaborate, uses 
certain sections of the radiating main 
lines. 


The Stadtbahn is operated, in conjunc- 
tion with the electric trams and the Ver- 
bindungsbahn, with the main lines. There 
are, besides, a few electrified local lines. 

As the distances of the various routes 
are somewhat difficult to obtain, we 
quote them hereafter in table 183. 
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TABLE 183. 


RUNS BETWEEN VIENNESE TERMINI. 
(Discontinued services are shown in italics.) 


Terminus. Distance Time spent in Vienna. 

| From To Km. | Miles. | fama aD: | eit | Total. 
| | < — Minutes ae 

West. | Siid. 13.7 jie8i0e (Ostend Prieste agea ie. We rae Reo 37 88 || - 95" | 
Do. | Ost. || 14.8 9.2) PArlberg-Oriertemas . 2 2 eee 10 26 14 || 50:4 

| } 

Do. | Nord. || 18.9 | 11-7") Ostend-Vienna (1929) ~. . . 13 26 || 9 48 | 
Siid. | _ Ost. 7.9 | 4.9 | Rome-Venice-Warsaw. . . .|| 36 | 12 || 47 || 95 | 
Do. | Nord. || 12.1 | 7.5 | t. Petersburg-Cannes . . .|| 41 | 87 || 88 || 116 | 
Ost. | Nord. || 6.3 |) ~3.9 | Warsaw-Cannes mR PAP) ud 5: 40 1 96 190 | 
| | | | | | 


With a few exceptions (*) trains only serve one terminus now. 


TABLE 184. 
COMPARATIVE RUNS BETWEEN THE DIFFERENT VIENNESE TERMINI 
AND CERTAIN PROVINCIAL CENTRES. 
(Non-stop runs in heavy type.) 


i | H | a fi | 
; Srag th 4e%s spent. || 3% 
| Km. |Miles. | departure. | Zs 
Vienna; S:-Glogenitz ... Fak beim Wn EES 46.6 || 10.00 p.m. | 4.20 egal | 
Vienna O.- Do. 75-| 46.6|| 2.50p.m. | 1.22 .. | Vienne - Nice - Cannes 
} | Express. | 
Vienna O:-Bratislava . . . . .| 65 | /40:4)) 44 55:acm. | 4.80 3 | Express from Kas-; 
| chau. 
Vienna W.- Do. sRecttae ge wires 84 | 52.2] 4.38 p.m. | 41.47 | 1 | Orient Express. 
Vienna ©O.-Marchege . . . . ./|, 46 28.6|| 44.55 a.m. | 0.43 25 | 
Vienna W.-Marchegg . . . . «| 771 44.1|| 4.388p.m. 1.13 || .. | Orient Express. | 
Vienna W.-Heiligenstadt-March. .| 65 40.4 | | | 
Vienna O.-Lundenburg . . . «|. I). |] 10.15a.m. 1.35 Rome-Warsaw. 
Vienna N.- Do. ot ap "Steen Jae | 52.2) 3.20p.m. 1.18 2 
Vienna O.-Wiener Neustadt (2) .| 54 33.6|| 7.40a.m. | 0.54 
Vienna S. -Do. Cpornie 2a 30.4|| 10.00p.m. 0.45 
Vienna W. A. -Do. SiS aay. 32.3 || 10.35a.m. | 0.47 | Motor train. 
Vienna W.-Amstetten . . . . .| 125 | 77.7|| 40.15 a.m. 2.02 || 1 | 
‘Vienna N.-Lebersdorf-Linz . . .| 178 | 110.6|)}R6.42p.m. | 4 26 -- | Paris'- Vienna - War- 
: | | saw (1920). 
| Vienna O.-Nussdorf-Gmund  . .| 176 | 109.4) | 
Vienna W.-Heiligenstadt-Gmund .| 174 | 108.1 
Vienna F.J.-Heiligenstadt-Gmund | 164 | 101.9! 
| j | | | 
| Vienna W.-Hegyeshalom . . . .| 91 | 56.5|| 6.55p.m. | 4.39 1 Via Vienna Ost. 
Vienna O.- Do. eke ee 44.7)|| 7.10p.m. | 1.04 +» | Arlberg-Orient Exp. 
| | i 


(1) Rome-Warsaw trains run into Vienna Ost and Nord and do not call at Vienna Siid. 
(2) All Budapest expresses from Vienna West run into Vienna Ost, except the Arlberg 
Orient, which runs straight through to Marchegg. 
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XXXIII-3. — The sleeping-, restaurant- 
and saloon-car services. — While the 
Puttman and Mann Companies were still 
fighting for supremacy in the United 
States, they were both extending their 
field of action to Europe. The first 
sleeping-car services, of the Mann Bou- 
doir Sleeping Carriage Co., were started 
in Austria as early as 1873, with the assis- 
tance of the Belgian Nagelmakers, and 
the earliest coaches were built at the 
Franco-Belge Co.'s Works at. La Croyére 


(Belgium). They were immediately po- 
pular and two years later, 51 sleeping 
cars were in use on a dozen different 
services. 

The International Sleeping-Car Co. took 
over the existing stock of 58 carriages 
in 1876, when it was founded. It pur- 
chased sleeping cars of a new design (*) 
also built by the Franco-Belge Co., and 
exhibited one of them at the Paris Exhi- 
bition of 1878 (fig. 184). 


TABLE 185. 
AUSTRIAN MITROPA SERVICES. 


Vienna West. | Passau. Berlin Anhalt . 
Do. Do. Nuremberg . 
Do. Salzburg.) Munich eA 
Do. Kufstein.| Berlin Anhalt . 
Badgastein. | Mihldorf. Do. 
Bad Reichenh. Do. Do. 


| i 


The number of the Sleeping-Car Co. 
Austrian services increased very rapidly 
(fig. 185) and, since the war, have been 
added to by the Mitropa, whose services 
connect Vienna and certain watering 
places with Munich, Nuremburg and 
Berlin. 

This Company’s Austrian sleeping-car 
services cover 656 km. (407.6 miles), 
while the International Sleeping-Car Com- 
pany’s cover 2015 km. (1258 miles) in 
addition to 174 route-km. (108.1 miles) 
having restaurant-car services only. 

In addition it ran a series of « de luxe » 
trains over 1 480 route-km. (949.6 miles). 

The oldest of these, the « Orient Ex- 


Distance. Distance run 


Teeaer in Austria. 

tenths). || km, Miles. 
928 576.6 | 13.7 296 183.9 
515 | 320.0 || 11.2 11 6.8 
468 | 290.8 8.5 314 195.1 
774 481.0) 10.8 519 322.5 
811 503.9 16.6 168 104.4 
712 442.4 || 12.7 15 9.3 

} 


press », which ran for the first time on 
the 5th June 1883, was the prototype for 
all the others. 

Except for the Austro-Russian services, 
the fixing of the new Austrian frontiers 
has not had any great effect on the Com- 
pany’s Austrian services. 

Mid-way between East and West, the 
crack trains from Ostend-Amsterdam 
(« Ostend-Vienna-Orient »), and from 
Paris Est and Munich (« Orient Ex- 
press »), join up either at Wels, where 
the lines meet, or at Linz, (25-km. = 
15.5 miles) this last section being com- 
mon to both the Ostend and Paris lines. 

Immediately after the war, it became 


(1) These six-wheeled coaches were 9 m. 
2 15/64 in.) wide. 


(20° it. 6 3/8 in.) Jong and 2.80. m. (9 ft. 


At this early date, they were already supplied with hot and cold water, 


excellent lighting, double windows, and were heated in winter. 
(2) According to the Mitropa 1934 timetables. 


vV—3 


Pt 


p Bie Ninn Ec RENE ota 


510 
452 


Fig. 184. — Old six-wheeled sleeping car: built about 1878, by the Franco-Belge Co., 
in their La Croyére Works. 


necessary to connect Paris with Prague 
and Warsaw without passing through 
Germany at all; the « Orient Express » 
was diverted from its original route and 
sent via Basle to Linz, where it was split 
up. One section ran to Prague (1919- 
1921), and the other to Vienna W. and N. 
(later on to Vienna N. only) and then on 
to the Polish capital. 

As soon as it became possible to re- 
establish the « Orient Express » through 
Strasbourg and Munich as formerly, a 
section of the « Ostend-Vienna-Orient » 
was run via Luxemburg so as to join it 
at Strasbourg, but this train soon revert- 
ed to its usual route. 

A new train, the « Arlberg-Orient Ex- 
press » has been added since. Started as 
the « Paris-Switzerland-Vienna Express », 
a sleeping-car train introduced in 1924, 
it was soon extended eastwards and now 
alternates with the « Orient Express », 
running via Buchs while the latter runs 


through Strasbourg. The two routes cross 
each other at Vienna, the « Orient Ex- 
press » running along the northern bank 
of the Danube and the « Arlberg Orient » 
along the southern. The two routes 
again cross at Budapest. 

All the North and South « de luxe » 
trains have been discontinued, so we will 
deal with them very briefly. 

A « Berlin-Vienna Express » only ran 
for a very short time ('); it was actually 
an extension of the Berlin-Carlsbad Ex- 
press which only ran in summer, and 
also included a Berlin-Eger-Marienbad 
section. 

The « Nord-Sud-Brenner Express », 
the Hamburg Amerika Co.'s « Agypten 
Express », and the « Berlin-Tyrol-Rome 
Express », which all crossed the Tyrol 
along the Munich, Innsbruck and Bren- 
ner line, have not run since the war. 
These were merely transit trains. 

Relations with Italy and the Riviera 


(1) Existed in 1906. 
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have been simplified. The « Vienna-Nice- 
Cannes » has lost its northern part (*) 
which came from St. Petersburg and 
Warsaw, with a through sleeping car 
from Podwolocziska (Odessa). It now 
runs only between Vienna and Cannes, 
with a special sleeper from Munich, and 
enters Italy via Tarvisio so as to join the 
Milan main line at Verona. 

Until the war, there was also a Siidbahn 
competitive train; this was made up at 
Marburg with rakes coming from Vienna 
and Budapest and ran to Bologna and 
Rome via Dobiaco (Toblach) and Brixen. 


CHAPTER XXXIV. 
Austrian train speeds. 


XXXIV-1. — General. — Limited to 
100 km. (62 miles) an hour on some 
lines (and to 110 km. = 68.35 miles in 
the case of 2-8-4 locomotives) the speed 
cannot as a rule exceed 90 or 80 km. 
(56.0 or 49.7 miles) an hour or even 
less on account of the many small-radius 
curves in the mountainous districts (150 
m. — 71/2 chains). The northern lines 
are easier, maximum gradients reaching 
1 in 67 to 1 in 50 only, and as little as 


1 in 100 to 1 in 83 between Vienna and 
Passau. Elsewhere, they are often steeper 
than 1 in 33. 

The main lines are double-track (7), 
which makes it possible to maintain high 
speeds over long sections. Curiously 
enough the fastest train in the country 
runs over the single-track Linz-Passau 
line. 


Fig. 186. — One of the oldest European bogie 
carriages, in use about 1842 on the Briinn 
- Railway (Nordbahn) (*). 


During the season, the weight of the 
trains used to be considerable and even 
now, is still fairly high on the Linz- 
Vienna main line, the 2-6-4 or 4-8-0 loco- 
motives hauling 400- to 450-t. (394 to 443 
Engl. tons) trains up 1 in 100 gradients, 
at a speed of 40 km. (24.9 miles) an hour. 
But when the weight reached 500 to 550 t. 
(492 to 541 Engl. tons), double heading 
had to be resorted to, and to remedy this, 


(*) The first bogie carriages were built in the U. S. A. in 1836, in Continental Europe 
in 1840, and in England in 1873 (first Pullman coaches). 
(1) This train ran over the Viennese Outer Circle between the Nord and Siid stations, 


and took 37 minutes for this journey. 
(?) 
Marchege Aiea 
Lundenburg (Breclav) 
Gmund bs Came 
Innsbruck (Siidbahn) 
Innsbruck to Brennero . 
Bruck a./M. to St. Veit 
(Exeept 12 km. (7.5 miles) 
to St. Michael.) 
Strass-Sommerein (Hegyeshalom) . 
Hainburee —- Fa. .A 
Viennese Circle Line. 


All the double-track lines start from Vienna 


from Leoben 


and radiate towards : 


46 km. (28.6 miles). 
83 km. (51.6 miles). 
162 km. (100.7 miles). 
565 km. (351.1 miles). 
37 km. (23.0 miles). 
153 km. (95.1 miles). 
72 km. (44.7 miles). 
50 km. (31 miles). 
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2-8-4 locomotives (1) were designed (fig. 
188). It became possible, between Vienna 
and Salzburg, to save an hour on the 
previous timings of the six-coupled loco- 
motives, and this without exceeding the 
speed limit of 100 km. (62 miles) an 
hour. 


XXXIV-2. — Electric traction. — Elec- 
trification of the mountain lines is being 
carried out in stages, according to the 
standards of the Swiss and Bavarian rail- 
ways with which they link up (15000 
volts, 16 2/5 periods). 


880 km. (546.9 miles) have already been 
electrified : 


: ‘ Km. Miles. 
Salzburg-Schwarzach-Mallnitz- 


Worel we aarsea. 2 Ol 162.2 
Siidbahn : Worgl-Innsbruck . . 60 37.3 

Hors: Worgi-Kursteinia ..*2- 13 8.1 

Do. : Innsbruck-Brennero . 37 23.0 
Innsbruck-Feldkireh-Bregenz eli aLO8 sh 
Hetdikinich= Buchs i mtere list cate oa 4 30L0 
Attnang-Stainach Se ae ee Oe 2 66.5 
Vienna-Frontier (near Hain- 

burg) ok. ws a3 2 267 
Médling-Hinterbruek 4 es} 


St. Pélten-Gusswerk (metre gauge) 91 56.5 
Innsbruck-Mittenwald . . . . 65 


There are, besides, several electric local 
lines, mostly suburban lines or railways 
running up hilly valleys. 


Table 191 shows the most interesting 
runs on electrified sections, as well as 
the fastest and the longest non-stop runs. 


XXXIV-3. — Rail motor vehicles. — 
Operation with rail motor vehicles has 
developed very rapidly for three kinds of 
services : long fast runs, local main line 
services and secondary line services. 


They are run either alone, or with one 
or two trailers. 

Some of the services are very long, and 
many of them include runs made at some 
70 km. (43.5 miles) an hour average 
speed. 

The first international high-speed ser- 
vice worked by Ganz rail motor coaches 
has recently been inaugurated between 
Budapest and Vienna and we understand 
it is to be duplicated with an Austrian 
fast railcar. 


Such services are operated by means of 
Austro-Daimler railcars and others sup- 
plied by various firms (figs. 189-190). 

The Austro-Daimler railears have dou- 
ble wheels with pneumatic tyres and 
6-cylinder engines (figs. 191 to 194). The 
vehicles are very low, which increases 
their stability (fig. 196). It is interest- 
ing to compare them from this point of 
view with similar French vehicles (?) 
(fig. 197). Identical units have been sup- 
plied to the Polish Railways. 


(1) From the point of view of speed, these locomotives had to comply with the following 


conditions : 


Reach a speed of 90 km. (56 miles) an hour, on the level, in two minutes; a speed of 


60 km. (37.3 miles) an hour on a 1 in 100 gradient, and a maximum speed of 110 km. 


(68.4 miles) an hour. 


Limitations applied to the axle load, which might not exceed 18 t. (17.7 Engl. tons) 
and the boiler pressure, was to be 15 kgr./em2 (213.3 lb. per sq. inch) only. 

Empty, these locomotives weigh 106 to 108 t. (104.3 to 106.3 Engl. tons) according to 
whether they have 2 or 3 cylinders, and in running order 118 t. (116.1 Engl. tons). 


(2) See Bulletin of the Railway Congress, May 1934, p. 432/176. 
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TABLE 187. 


RATL 


MOTOR VEHICLE SERVICES. 


(Non-stop runs are shown in heavy type.) 


| Vienna N.-Lundenburg 
Vienna N.-Ginserndorf 
Hohenau-Lundenburg 


Vienna F.J.-Krems-Grein 
Vienna F.J.-Krems 
Heiligenstadt-Krems 


Vienna S.-Bruck-Graz 
Vienna S.-Payerbach 
Do. -Semmering . 
Semmering-Miirzzuchlage . 
Miirzzuchlag-Bruck a./M. 
Bruck a./M.-Graz 


Graz-Selzthal-Bischofshofen 
Bruck-Leoben 
Leoben-Selzthal 
Selzthal-Bischofshofen 
Bischofshofen-Salzburg 


Vienna Asp.-Aspang (Company). 
Vienna Asp.-Wiener Neustadt . 


« Eilziige ». 


Vienna W.-Linz-Innsbruck-Lindau 

Do. -Innsbrueck 

Do. -Salzburg 

Do. -Linz . 
Vienna W.-Rekawinkel 

Do. -St. Pédlten 

Vienna’ 8%.-Bruck 
Villeehy hued ae 
Leoben-Knittelfeld 


a./M.-Leoben- 


Vienna §%.-Miirzzuchlag-Bruck 
a./M. 2 Sees ee Dieta eee 
Vienna S.-Felixdorf 


Austro-Hungarian 
international service. 


Vienna O.-Strass-Sommerein 
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T Hilzug 91, 
Do. 
Do. 


T Eilzug 141. 
Do. 
T Eilzug 144. 


TS 183 2 stops. 
Do. 
TS 184. 
TS 183: 
Do. 
Do. 


TS 248. 

TS 248/257. 
Do. 
Do. 
Do. 


TS 3 Aspang B. 
Do. 


Hilzug 139. 
Dory Sisk 
Do. 105. 
Do. 363. 
Do. 363. 
Dol 13. 


Do. . 283. 
Do. 


T Eilzug 657. 
Do. 


Hungarian railear. 


They are sometimes used single, sometimes coupled together in twos, with or 


without an intermediate trailer 


Ly. 


(1) The triple vehicle has 85 ~ 115 mm. (3 11/32 in. X 4 33/64 in.) cylinders. 


developed : 60 Hp. at 2000 r. p. m.; 75 Hp, (max. 80) at 3000 r. p. m, 


Power 


3 st. 
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188. 


LEADING DIMENSIONS OF THE AUSTRO-DAIMLER RAIL CARS. 


BUILDER. 


Number of wheels . 4 
Number of seats 32 

| Overall length . : 10.240 m. 

| (33% 0 5/3277) 
| Body, outside width. . .| 2.380 m. 


(7 9 23/3277) 
Body, outside height from 
rail level 2.680 m. 
(8’ 9 7/16/7) 
Wheel diameter 1.030 m. 

(3’ 4 9/16”) 
Bogie wheelbase Ee 
Distance between 
centres 


bogie 


| Wheel 


ears) 


base 


(4-wheeled 
B eirre Oe Pee, 5.200 m. 
Henan (A) 


Though intended for local services, the 
first three types nonetheless attain quite 
high speeds. The first of them has a 
maximum speed of 100 km. (62 miles) an 
hour and can stop in the following dis- 
tances : 


Within 110 m. (120 yards) from 
(49.7 miles) an hour on the level. 


80 km. 


Austro-Daimler. 


4 8 
40 70-+5 tip-up. 
11.720 m. 16.600 m. 
(38’ 5 7/16’) | (54% 5 9/16’) 
2.380 m. 2.400 m. 


(7” 9 23/32/7) |(77 10 15/32/7) 


2.960 m. 
(9718, 9/167") 


2.650 m. 
(8778) 11/32”) 


1.030 m. 1.030 m. 
(3’ 4 9/16//) (3’ 4 9/16/7) 
aie 1.600 m. 
(57 3//) 
12.000 m. 
(39’ 4 7/16’) 
6.680 m. 
(247 1177) 
Within 65 m. (71 yards) 


(40.4 miles) 
40 gradient). 


8 
56-++4 tip-up. 


21.700 m. 
(TI TT 32) 
2.500 m. 

(8% 2. 7/167) 


2.680 m. 
(8’ 9 7/1677) 


1.030 m. 
(3 4 9/16’) 

2.400 m. 
(77 10 15/32’) 


17.000 m. 
(55” 9 1/4”) 


from 65 kn. 


an hour running down a 1 in 


Within 50 m. (55 yards) from a speed of 
50 kni. (49.7 miles) an hour running down 


a 1 in 25 gradient. 


The fourth type is a rai 


1 motor coach 


for fast trains, and is used on the Sem- 
mering line. 


11000 


Vig. 190. — Type A. 11. 90 railcar of the Austrian Federal Railways, 
built at the Simmering Works. 
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Fig. 193. — Four-wheeled Austro-Daimler railcar, Austrian Federal Railways. 


(2.300 Tide 12.000 39'5" Mis 2. DUO Maas are = 


Fig. 194. — Austro-Daimler bogie railear, Austrian Federal Railways. 
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TABLE 190. 
NOTEWORTHY AUSTRIAN TRAIN RUNS (fig. 187). 


Non-stop runs are shown in heavy type; obsolete runs in italics. 


Distance. 
Km. | Miles, || departure. is a Km./h, | Miles/h., 

Vienna W.-Budapest W. . . . . - || 275 |170.9|| 4.38p.m.| 4.57 |] 55.5 | 34.5 | Orient Expr. 2 stops. | 
Vienna W.-Marchegg . . . . . 65 | 40.4|/ 4 38p.m.| 1.18 || 53.4 | 33.2 Do. 
Vienna O.- Do. aes? dames 46 28.6 || 11.55 a.m.| 0.43 || 64.2 | 39.9 

Vienna N.-Lundenburg = (Breclav) . 

(Prague) . Pee Ch, Sch om A 83 51.6 2.00p.m.} 1.146 || 65.5 | 40.7 | 2 stops. 

Vienna O. -Lundenburg (Breclav) 

BEC er Pek Wea ye ate con 90 55.9 || 10.15 a.m.) 1.25 |) 63:5, | 39.5 

. | j 

Vienna N.-Retz-Znaim-Iglau-Prague . 363 | 225.6||R 7.25a.m.| 9.00 || 40.6 | 25.2 | 4 stops. 
Vienna N.-Retz 5 Oe Ee a g2 | 51.0 9.13 p.m.) 1.88 || 50.2 | 31.2 
Wrenn N--2malm of. 2 « « st * 101 | 62.8 || A i Meee 5 (estes 

Vienna F.J.-Gmund-Ceske Velenice- || | 
Prague-Berlin WS et Se eee 729 | 452.9)R 9.58 a m./10.22 || 50.3. | 31.3-| 
Vienna-Ceske Velenice. . . . . || 164 | 101.9|[R 7.44 p.m.| 2.34 || 63.9 | 39.7 | 5 stops (Berlin). 
haemo Cullis i eae ak es 33 20.5|| 2.05 p.m.| 0.31 || 63.9 | 39.7 

Do. -Eggenburg . . . || 79 | 49.1 ]| 7.25a.m.) 1.15 || 63.2 | 39 3 
Do. -Siemundsherberg ee 89 | 55.3) 10.15a.m.) 1.24 || 63.5 | 39.5 
Heiligenstadt-Sigmundsherberg . | 86 | 55.4)R 6.37p.m.) 1.48 | 66.2 42.4 
Sigmundsherberg-Gopfritz . . . 33 | 20.5|/\R12.12 p.m.) 0.26 || 76.2 | 47.3 
Do. Schwarzenau . . || 49 | 30.4/R10 37a.m.| 0.41 | 71.7 | 44.6 

Vienna W.-Linz-Passau (Brussels) . 296 | 183.9|R411.12a.m.| 4.48 || 59.2 | 36.8 | Ostend-Vienna 2 st. | 
ma Passat- ts te) Pe 107 | 66.5 ||\R 72.34p.m.| 1.84 || 77.3 | 48.0 Do. 
Tine-Wels 2-2. #2) 2 Le i a6: | 15.6 15.584. m:| 0:20 |] 75.0 | 46.6 
Wels-Passau. . Sl) go 510 RVD 42a. mi.) 1.031) 77.8) 48.3 Do. 

(Wels) Grieskirchen- Schiirding . ; 48 29.8 | 10.34 p.m.} 0.86 | 80.0 | 49.7 | 

Vienna W.-Linz-Salzbure-Buchs . . || 741 | 460.4|/ 12.20 p.m./141.40 | 63.4 | 39.4 | Arlberg Orient. | 
Do. Do. -Bludenz ‘ 702 | 436.2 |) 412.20 p.m./14.02 || 63.9 | 39.7 Do. “17 stops. | 
Do. Do. Innsbruck . |) 565 | 351.1// 12 20p.m.) 8.25 | 64.4 | 39.8 Do. 5 stops. | 
Do. -Salzburg ee ee Side Ld. aes 20pm ste 4.20) 2.0 | 45 4 Do. 2 stops. 

Vienna W-St. Péltien . .. . || 61 | 37.9|| (8.002. m./ 0.54 || 68.0 | 42.3 

AVRO WIR VV IIT, eee ee cher BR 189 | 117.41) 12.20 p.m.) 2 27 || 77.2 | 48.0 Do. 
Se Colvens ling ee eee Ree ate oii eckeo gl ©90 8.56a.m.| 1.34 || 81.7 | 50.8 
Linz-Salzburg eee eer 25 Ve Ne oe lOmin ds 43) |! 72.8 040.¢e Do. 
Wels- Salzburg : : 100 | 62.1}R11.16a.m.) 1.26 | 70.0 | 45.3 | Orient Express. 
Salzburg-Schwarzach- ‘St. Veit . || 67 | 41.6 | 4.50p.m.| 1.09 | 68.1 | 42 3 

Worgl- TE. ~ Oe pane | 25 | 15.3} 11 03p.m.! 0.20 || 75.0 | 46 6 

Worel- Tnnsbruck Loe + eee 59 | 36.7)R 6.50p.m., 0.49 | 71 8 | 44 6 
Innsbruck-Landeck . . . . . || 72 | 44.7|R 8 5la.m.| 1.01 || 72.5 | 45.1 
Holdkireh=Bludemmaues wl 20.) e2R oT 130. 710 am. 0.17 W411 46.0 

| | \| 

Amstetten-Linz-Bischofshofen . . . || 242 | 150.4|| 38.52p.m.) 4.24 || 55.6 | 34.5 | 7 stops. 

Amstetten-Selzthal-Bischofshofen — . 218) | Weo5 "Ro 2 27 am. |°4.23 || 49.7 | 30.9. | 8 stops. 

Vienna S8.-Bruck a./M.-Villach-Tarvis 397 | 246.7 || 10.00 p.m.) 8 40 || 45.8 | 28 5 

Vienna S.-Miirzzuchlag-Graz-Marburg 277 | 172.1|| 8 00a.m.| 5.40 | 48.9 | 30.4 

Vienna §8.-Wiener Neustadt . . ||: 49 30.4]' 8.00a.m.} 0.48 || 65 3 | 40.6 
Vienna Neustadt-Glogenitz . . ||° 27 | 16.8)R 8.0la.m.! 0 21 | 77.2 | 48.0 

Vienna O.-Strass Sommerein (He- | | | 

gyeshalom) : ae te s 72 44.7 ||R410.37a.m.) 1.03 || 68.6 | 42.6 | Arlberg Orient. 
Vienna W.-Vienna O. . . . . 15 9.3|/ 4.10 p.m.) 0,24 || 37.5 | 23.3 
Vienna O.-Bruck/Leitha . . . || 41 25.5 || 11.15a.m.| 0.37 || 66.5 | 41.3 
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The four-wheeled vehicles designed by 
the Floridsdorf Company are used with 
one or two trailers, each of which weighs 
10 tons empty and 12 tons with the pas- 
sengers. Their bogie rail motor coaches 
can haul one to three trailers. 

Vehicles designed by the Simmering 
Works are used between Vienna and the 
Czechoslovakian frontier, and from Lin- 
dau to St. Margrethen, usually with a 
couple of trailers weighing 15 _ tons 
(See table 189%). 


Diesel-electric rail motor vehicles are 


Fig. 197. — End view of Renault fast railcar. also used for the goods services. These 


TABLE 191. 
FASTEST RUNS AND LONGEST NON-STOP RUNS. 


Distance Speed 
RUN. See of Se 
Km. | Miles. *|| Km./h. | Miles/h. 
FASTEST NON STOP RUNS. 
Steam traction. | 
(Vienna W.) St. Pélten-Linz . . . || 128 79.5 8.56a.m.| 1.84 || 81.7 | 50.8 
(Wels) Grieskirchen-Schirding . . 48 29.8|| 10.34p.m.| 0.36 || 80.0 | 49.7 | 
Wels- Hoyas ee epee SO ies 67 41.6 5.05a.m.! 0 51 || 79.0 | 49.0 
Wels:Passaw.. 5, Ses oaeiceecaotr as 82 51.0|}R 11 42 a.m.) 1.03 || 77.8 | 48.3 
| Vienna W.-Linz . . 189 | 117.4|| 12.20 p.m.| 2.27 || 77.2 | 48.0 |Arlberg Orient. 
(Vienna S.) Wr. Neustadt: -Glogenitz. 27 16.8||R 8.01a.m.| 0.21 || 77.2 | 48.0 
(Vienna F.J.) Sigmundsherberg-Gop- 
popatirtte het e SeaMe ae eons 33 20.5||R 12.12 p.m.) 0 26 || 76.2 | 47.3 
| Electric traction. 
| (Salzburg) Worgl-Jenbach . . . . 25 15.5||' 11.03 p.m.) 0.20 || 75.0 | 46.6 
(Innsbruck) Feldkirch-Bludenz . . 21 13.0 7 10a.m.| 0.17 || 74.1 | 46.0 
/? Innsbruck® H.B-Otatals \cue. erm eet: 56 | 34.8 6.45 p.m.) 0.87 || 74.6 | 46.4 
Railcars. 
| Vienna O.-Strass-‘Sommerein . .°. || 72 | 44.7/IR 9.19a. m.! 0.51 || 84.7 | 52. Hungarian railcar. 
Vienna S.-Payerbach (Graz) . . . 82) Hr 51.0 7.20 p.m.| 1.08 || 72.2 | 44.9 
| (Vienna F.J.) Heiligenstadt-Krems . 73 45.4|)|R 7.16 p.m.| 1.01 || 71.8 | 44.6 
| (Vienna N.) Hohenau- Lundenburg . 19 11.8 4.17p.m.| 0.16 || 71.2 | 44.2 
| (Graz) Bischofshofen-Salzburge . . 53 32.9 7.30 p.m.! 0.45 || 70.7 | 43.9 
| LONG NON-STOP RUNS. | | | 
| Vienna W.-Linz . . - + + «|| 189 | 117.4] 12 20p.m.| 2.27 || 77.2 | 48.0 | Arlberg Orient. 
| (Vienna W.) Linz- Salzburg See ie 25 77.7|[R 2.10 p.m.| 1.48 || 72.8 | 45.2 |Ostend-Vienna. 
| (Vienna W.) Linz-Passau . . . || 107 66.5|/R 12.34 p.m.| 1.34 || 77.3 | 48 0 | Ostend-Vienna. 
| Vienna S.-Semmering . Se at rade LOS 64.0||R 8.30a.m.} 1.33 || 66.5 41.3 | Railear. 
| Salzburg- Schwarzach-St. Veit . . . 67 41.6 4.50 p.m.| 1.09 || 68.1 | 42.3 | Electric traction. 
| 
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are four-wheeled vans supplied by the 
Graz Works, which in the Viennese sub- 
urbs, haul up to 4 vehicles weighing 
18 tons. 


XXXIV-4. — Ferryboat lines. — In 
order to complete the Arlberg line by 
through services to Germany, a branch 
was built from Feldkirch to Bregenz, on 
the Lake of Constance and ferryboats ply 
between this place and Bregenz and be- 
tween Bregenz and Friedrichshafen, thus 
giving a through service with the Bava- 
rian and Wurtemberg railways. 


XXXIV-5. — Noteworthy train runs. — 
Interesting speeds, as well as the fastest 


and longest non-stop runs are shown in 
the usual tabular form (tables 190 
and 191). 


This information, represented in fi- 
gure 187, is summarised in table 192. 


XXXIV-6. — Conclusions. — If the 
mountainous nature of the country be 
taken into account, it will be noticed 
that the percentage of the total length of 
standard-gauge track run over at more 
than 60 km. (37.3 miles) an hour, ie. 
1923 km. (1195 miles), is relatively high 
as it is more than one third of the sys- 
tem (34 %). 


TABLE 192. 


MILEAGE AND PROPORTION OF AUSTRIAN LINES RUN OVER AT VARIOUS 
. OVERALL SPEEDS. 


Speed. 


Mileage. 
Miles per hour. 


—_— ON Km. 
Km. per hour. 


109 50 to 55.9 80 to 89.9 176 3 
535 44 to 49.9 70 to 79.9 861 16 
550 38 to 43.9 60 to 69.9 886 (1) 17 
2 126 Under 38 Under 60 3 422 64 
3 320 Standard gauge. TOTAL. } ee gauge. 5 345 100 
315 Narrow gauge. Narrow gauge. 507 


(1) Including 52 km. (32 miles) of the Wien-Aspangbahn. 


APPENDIX. 
XXXIV-7. — Rack railways. — Apart 


from a few tourist lines (*) there is only 
one all-rack railway in Austria, used for 
general traffic, besides a couple of mix- 
ed lines. 


Percentage 
of standard 
gauge lines. 


of lines. 


The Schneebergbahn’s (2) Abt metre- 
gauge railway is 9746 m. (6.05 miles) 
long, and has gradients ranging be- 
tween 1 in 143 to 1 in 5. The 0-4-2-T 
locomotives, weighing 18 tons in running 
order and 14 light, haul the 16 to 18-ton 
trains at a maximum speed of 10 km. 


(1) The standard-gauge Kahlenberg Railway, near Vienna, opened in 1874, is 
(4.9 miles) long and climbs 280 m. (918 feet). 


5 km. 


The maximum gradient is 1 in 10. 


(2) The Puchberg-Hochschneeberg line climbs 1218 m. (3996 feet) and reaches this 
height in 12 km. (7.5 miles) over maximum gradients of 1 in 5. 


v—4 
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(6.2 miles) an hour up, and 8 km. (49 
miles) an hour down the mountain (?). 

The most important mixed line is the 
Vordernbergbahn, which we have already 
mentioned (XXXII-1). A second line is 
only about 12 km. (7.5 miles) long be- 
tween Jenbach and the Achensee, and 
includes 4971 m. (3.1 miles) of Riggen- 
bach rack (2). 


XXXIV-8. — Funicular railways. — 
Although there is actually only one funi- 
cular railway in present-day Austria, the 


Tyrol was the telpher’s playground par 
excellence and the first lines of the 
kind, about a dozen in number, were 
soon located there. Some of these, such 
as the Hafelekarspitze’s (2 260 m. = 7 415 
feet) or the Zugspitze’s (2805 m. = 
8202 feet) reach an altitude of over 
2000 m. (6560 feet). Several of them 
rise more than 1000 m. (3280 feet) 
above sea level in a relatively short dis- 
tance (*). This implies a running speed 
frequently exceeding 2.50 m. (8.2 feet) 
per second (*). 


(1) On the downward run a speed of 10 km. (6.2 miles) an hour is allowed with empty 


trains. 


(2) The Achenseebahn only reaches a maximum altitude of 932 m. (3 058 feet). 


(83) Here are some examples : 
The Wankbahn eee Site 2 
The Nordkettenbahn (Innsbruck) . 
The Schmittenhéhenbahn (Zell am See) 


3346 ft. From 2 444 ft. to 5790 ft. altitude. 
3429 ft. From 2 82] ft. to 6 250 ft. altitude. 
3990 ft. From 2 467 ft. to 6 457 ft. altitude. 


(4) This is the Zugspitee funicular, on the Austrian side, where the vehicles only take 


20 minutes to cover its 3375 m. (2.1 miles). 
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XXXYV-1. — General. — As Hungary is 
above all a country of wide plains, its 
railway system is much centred on the 
capital, from which some ten express 
lines and half a dozen local lines radiate. 

Although most of their peripheral 
sections were severed by the Treaty of 
Trianon, these railways have kept their 
original characteristics, which explains 
why so many of them are still served by 
express trains. 


193. 


SHORTENING OF THE HUNGARIAN RADIATING LINES. 


Before the Treaty K 
* = <m. 
of Trianon. 


| Miles. 


From Budapest to 
Marchegg othe 232 144.0 
Orsova-Verciorova 497 308.8 
Lawoezne 435 270.3 
| Predeal 762 473.5 
Zemun-Beograd  , 359 22 aul 
Bruck-Kiralyhida . 228 


Timetables. — The official timetables 
for the 1934 summer have been used. 


Tariff distances. — As a rule, Hun- 
garian railway rates are based on actual 
distances, the only exceptions being those 
including the State Rys.’ Danube bridges 


(which lengthen tariff distances by 
8 km. = 4.9 miles) and the Gyér-Sopron- 
Km, | Miles. 
Nyugati (West)-Kelebia (1) . . 174.446 |108.4 
Keleti (Ost)-Hatvan 68.536| 42.6 
Sud (Deli)-Keszthely . . . . 189.935/118.1 
Keleti (Ost)-Budapest Kelenféld 12.639. 78.3 


j 
Kini. | 


At present. Miles. 


From Budapest to 
Szob nee 63 39.1 
Szeged-Széreg 196 121.8 
Satoral-Jaujhely 268 166.5 
Biharkeresztes 230 142.9 
Kelebia 163 101.3 
Hegyeshalom 196 121.8 


Ebenfurt Ry.’s Gyor railway bridge, an 
additional 6 km. (3.7 miles) being tagged 
on. 


Budapest termini. — As several trains 
have another than the usual Budapest 
terminus (fig. 198), we quote these ex- 
ceptional distances hereafter : 


Km. |Muiles. 
Nyugati (West)-Budapest-Ost 18.691} 11.2 
Nyugati (West) -Szolnok . 100.710) 62.5 
Nyugati (West)-Kishéros  .118.000! 73.3 
Nyugati (West) -Nagykorés 90.000 55.9 


(1) Distance from Kelebia to Kelebia frontier : 3.284 km. (2.04 miles). 
The distance from Gyér to Enese is 16.265 km. (10.1 miles). 
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XXXV-2. — Constitution of the rail- 
way system.—The Royal Hungarian State 
Railways operate the greater part of the 
system, i. e. 7820 km. (4 859 miles) which 
include, since 1932, the lines of the 
Danube-Save-Adriatic Ry. Co. which, in 
1920, has succeded to the Hungarian 
Siidbahn, this international Company’s 
Austrian lines having been taken over by 
the State soon after the armistice ('). 
(See fig. 182.) 


The only Companies of any importance 
which still operate their own lines are : 


Km. Miles. 


aNnaln 
ee 


Gyoér-Sopron-Ebenfurt . . . 231 (143.5). 
Czeged-Csanad . . . . . . 127 (78.9). 
Mohaes-Pees Se ES ORS Ta yD) (34.2). 
Alternative lines. — There are two Z 


lines from Budapest to Szolnok, one 
running from the Budapest East, and the 
other from the West station. They are | 
practically identical in length and they Fig. 198. — Budapest suburban lines and the 
both carry sections of the International crossing of Budapest by the International 


: : Sleeping-Car Co.’s trains. (Obsolete services 
Sleeping Car Co.’s Near-Kast trains. are shown in thick dotted lines.) 


TABLE 194, 


ALTERNATIVE HUNGARIAN LINES. 


Distance. : ; Speed. 
ee Time fines) |}/ ee ee 
ROUTE. ae 


Miles. 


of departure. | spent. Km.(h. |Miles/n, 


| Budapest Nyugati-Cegled } g) 7.44 { 404 | 62.8 |] 10.05 p.m | 4.33 || 65.2 | 40.5 || 1 stop. 
| Do. Keleti-Ujszasz { °707* - - - +} 400 | 62.4 || 42.01a.m. | 1.42 || 58.8 | 36.5 || 2 stops, 
| | 
Budapest Keleti-Kaposvar Siofok 303 |188.3 
Do. __Deli-Szabadbattyan “ "+ +? 445 | 74.5 1IR6.13 a.m. | 1.40 |] 60.0 | 37.3 || 3 stops;  Balato 
Express. 
: ati aoe Ost . .|| 2741 /468.4 || -7.50a.m. | 3.50 || 70.7 | 48.9 || Arlberg Express. 
Budapest Moretti Aegyeshalom|  \west. ||| 275 170.9 || 9.43a.m. | 4.58 || 55.4 | 34.4 || Orient Express. 
Doi!) Petter tienes Praterkai || 282 |175.2 || 6.00 p.m. (24.15 || 42.8 | 8.0 || Boat. 
ss Do. Do. | Do. |[R8.30a.m. |42.45 |] 23.0 | 14.3 || Do. 


(1) The Italian lines of the Siidbahn were taken over in 1875. 
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Competing lines. — Since the railway 
nationalisation, there has been no inter- 
nal competition between Hungarian rail- 
ways, but such was not previously the 
case. Thus, formerly, the Stidbahn’s main 
line crossed the State Ry.’s at the Buda- 
pest suburban Kelenféld station and, 
- after skirting Lake Balaton, ran on to 
Nagykanisza and Agram (Zagreb), while 
the State line passed via Ujdombovar and 
Gyekenyes. This latter international ser- 
vice has now been abandoned in favour 
of the former, the distance from Buda- 
pest to Agram being respectively 355 km. 
(221 miles) by the Stidbahn route and 
387 km. (241 miles), over the State lines. 

Keen competition still takes place on 


the Budapest-Vienna route, between the 
railways running along the southern and 
northern banks of the Danube. 

Austrian interests are not so very dis- 
similar either way, the Austrian runs 
being respectively 83 km. (541.6 miles) (*) 
and 46 km. (28.6 miles) (*) long, along 
the southern or the northern routes, but 
Hungary's interest in them is very dif- 
ferent, the sections lying within its boun- 
daries being respectively 188 km. (116.8 
miles) and 63 km. (39.1 miles) (*) (fig. 
199) long, besides the fact that they 
cross an intermediate country (Czecho- 
slovakia), along 167 km. (103.8 miles) of 
the northern route. 

There is, in addition, a river service 


Fig. 199. — Competing lines by rail and river between Vienna and Budapest. 
(The dotted line was temporarily used by the « Orient Express ».) 


between the two capitals, which obviously 


XXXYV-3. — The International Sleeping 


is much slower; moreover, it takes nearly Car Company’s Hungarian services. — 


twice as long to travel up the river as 
down it. 


(1) As far as Hegyeshalom. 
(2) As far as Marchegg. 


The star-like formation of the Hungarian 
railway system has affected the Com- 


(3) Mention may be made of the fact that the distance from Vienna to Budapest, via 
Odenburg and Gy6r, is 318 km. (197.6 miles), of which 242 (150.4 miles) (from Odenburg) 
are in Hungary. This route is sometimes used by through trains between the two capitals. 


pany’s services, 38 in number, which all 
start from Budapest (fig. 200) : 


In each direction. 


Sleeping-Car Co. trains 
Sleeping-car services 
Restaurant-car services 
Pullman-ear services 


Before the war,.there were 14 sleeping-, 
services and 4 « 


30 restaurant-car 


INTERNATIONAL 
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luxe » trains serving Budapest, besides 
4 radiating restaurant-car services that 
did not run as far as the capital. 


3 Hungary was, we think, the first coun- 
16 try to run buffet cars, which the Com- 
. pany operated on behalf of the Hungarian 


greb, Fiume, Arad, Zsolna 


de Miskole, Csap and Kassa. 


ToS. 
SLEEPING-CAR CO.’S HUNGARIAN SERVICES. 


TABLE 


Obsolete trains are shown in ilalics. 


State between Budapest and Briick, Za- 


(Sillein), 


Paris Est. 


Distance Time Time Speed 
HUNGARIAN SECTION OF RUN. ||— “7 — of fx measly See a 
Km. | Miles.|| departure. | SPent.|/Km.jn. |Miles/n 
Szob-Budapest eas -Lék6s- 
haza 288 | 179.0 8.37 p.m.} 5.42 |] 55.4 | 34.4 Orient Express. 
Szob- Budapest 63 | 39.1 9.13.a.m.| 0.56 || 67.4 | 41.9 
Budapest-Cegled 73 | 45.4 0.05 p.m.) 1.07 || 65.4 | 40.6 
Szajol- Bekescsaba : 85 | 52.8|| 11.57p.m.} 1.18 |} 66.7 | 41.4 
Budapest Nyugati- Kelebia. 174 | 108.1)} 11.48 p.m.) 3.16 || 55.1 | 34.2 
Hegyeshalom- Bud. “Keleti- Kele- 
bia noe Ae) ee) 351 | 218.1 8.25p m.| 6.387 || 52.9 | 32.9 Arlberg Orient 
Exp. (Athens). 
Hegyeshalom-Gyor . ¢ 46 | 28.6]| R9.50a.m.| 0.86 || 76.7 | 47.7 Do. 
Gyoér-Budapest TKelenféld : 130 | 80.8}/ R8.05a.m.) 1.44 || 75.0 | 46.6 Do. 
Bud. Ferenov-Kunszentmi- 
Kivs gy. , 53 | 32.9|| R4.38la.m.) 0.52 || 60.1 | 37.3 Do. 
Bud. Keleti-Kelebia . : 163 | 101.3]) 12.01a.m.) 2.05 || 78.2 | 48.6 Do. 
Hegyeshalom - Bud. Keleti - Bi- 
harkeresztes 2b te 229 | 142.3 SL25ip. Ma icon coe] toed Arlberg Orient 
| Exp. (Bucharest). 
Prsekujvar-Budapest 'Nyugati- | | 
Szabadka : ve eas az | Berlin Orient Exp. 
Ersekujvar- Budapest. Nyw- | 3 
gati (1) . || 122 | 75.8}; 9.19 p.m.| 1.41 || 72.5 | 45.1 Do. 
Bud. Nyugati- _Kiekorés. 116 | 72.1}) 11.20 p.m.) 1.57 || 59.5 | 37.0 Do. 
Kiskérés-Seabadka 67 | 41.6 1.42 455) 1.02 || 64.8 . 40.3 Do. 
Nagykanisza-Budapest Deli 21 | 137.3 5.55a. m | 4.50 || 45.7 | 28.4 | Vienna—Tyrol— 
| | Riviera Express. 
| ; 


Until the war, the « Orient Express » 
was split up at Budapest, whence it ran 
to Constantinople by two different routes: 
one by Temesvar-Bucharest and Con- 


stantza, and the other by Kelebia, Sza- 
badka and Belgrad. 

It is often lost sight of that, in addi- 
tion to the « Ostend-Vienna-Orient » 


(1) The tariff is 118 km, (733 


(71.8 miles). 


distance 


miles) instead of the aetual 115.6 km. 
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Fig. 200. 


— Hungarian routes of the Sleeping-Car 


Company trains. 


Terminal points of sleeping-car services are underlined. 


which still runs, there was, at the be- 
ginning of this century, a through train 
from Berlin to the East. This was the 
« Berlin-Budapest-Orient Express », the 
forerunner of the famous « Balkanzug » 
which only ran during the war. This 
train duplicated the old « Conventional » 
which will be dealt with hereafter. 
Just as the new frontier obliged the 
Hungarian Railways to re-arrange some 
of their services, the Sleeping-Car Co. had 
to alter some of theirs. Thus the Bucha- 
rest section of the « Orient Express » 
was shifted from the Temesvar to the 
Arad line. South of the Danube the 


Temesvar Bazias 
Temesvar Bucharest 
Marmaro Szigett 


« Arlberg Express » now follows, between 
Vienna and Budapest, a line which for- 
merly had no Sleeping-Car Co. trains, 
and from Budapest to Bucharest, a third 
radiating line which passes through Ora- 
dea-Mare. 

The Company have given up their (Bu- 
dapest) Ujdombovar - Gyekenyes - Zagreb 
services since 1932, when the Danube- 
Save-Adriatic Railway was taken over, 
and transferred them to the Nagykanizsa 
line. 

Certain sleeping-car services no longer 
run beyond the frontier; these are the 
services from Budapest to : 


which now ends at Szeged. 
do. 
do. at Wyrabrany. 


"\ } 
Wille o7 
rs. aay .) 


pass, cog 


/ a MA, 


Aiskunhalas 


Fig. 201. 


— Hungarian lines served by Ganz-Jendrassik rail motor coaches. 


A few services between Budapest and the following places have been disconti- 


nued or added : 


Poprad and Tatra . 
Galanta-Oderberg-Berlin . 
Pragersdorf-Merano 
Ujdombovar-Ossiek 


Finally, through sleeping-car services 
from Berlin and Prague to Athens and 
Bucharest have been introduced. They 
call at Budapest and are included in the 
« Simplon-Orient Express » on part of its 
route. 


XXXV-4. — Electric traction. — Since 
the war, the southern Danube line has 
become the principal line of the country, 
especially as regards fast Austro-Hunga- 
rian communications; this led to the 
decision to electrify it throughout. On 


now discontinued. 
do. 
do. 

added. 


the Hungarian side, where the steepest 
gradients are 1 in 129 only, the 63-km. 
(39.1 miles) Budapest-Komaron section 
has been electrically operated for some 
time, and the whole of the 188 km. (116.8 
miles) of the Hungarian section (as far 
as Hegyeshalom) has been electrified re- 
cently. Fast trains are hauled, with the 
same timings, either by electric or steam 
locomotives, but the latter are to be trans- 
ferred elsewhere. 

— The 


XXXV-5. — Rail motor cars. 
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Gy6r-Sopron-Ebenfurt Railway was among 
the first to adopt such vehicles and they 
were soon used on an extensive scale in 
the whole of Hungary, the State Rys. 
thirty or so petrol railears being con- 
verted since into diesels (fig. 201). 

The State now owns some 1148 railcars 
(and 135 trailers), the Gyér-Sopron-Eben- 
furt, 14, and the Szeged-Czanod, 10 (1). 
They are all 4-, 6- or 8-wheeled vehicles 
which can haul 4, 2 or 3 trailers. 

Although the Hegyeshalom line has 
been electrified, fast railcars have been 
introduced recently; they cover the dis- 
tance between Budapest and Vienna in 
about 3 hours, the speed thus working 


out at 91.4 km. (56.8 miles) an hour, 
with one intermediate stop at Hegyes- 
halom. 

Even 0.76-m. (2 ft. 5 7/8 in.) gauge 
lines, such as the Miskolc-Lillaftired rail- 
way, having 1 in 26 gradients, are operat- 
ed by diesel railcars. 

Figure 203 featuring one of the early 
Danube-Save-Adriatic railears shows the 
rapid progress made in a very few years. 
Among other interesting constructional 
details, may be mentioned the interior 
arrangement of certain railcars which 
provide five transverse seats, besides a 
corridor, for a total width of only 3.08 m. 
(10 ft. 1 9/32 in.) (fig. 204). 


Fig. 204. — Ganz-Jendrassik, type VIII, 96-H.P. diesel railcar. 


The specially built trailers weigh 13.5 t. 
(13.3 Engl. tons) empty, and 48 t. (47.7 
Engl. tons) with 56 passengers. 


Running speed : 
Do. 
Do. 


Fast trains . 
Local trains 
Goods trains 


XXXYV-6. — The train speeds (fig. 
206). — The Hungarian timings are 
drawn up on the following basis : 

75 to 90 km./h. 


50 to 70 km./h. 
30 to 50 km./h. 


(46.6 to 55.9 m. p. h.). 
(31.0 to 43.5 m. p. h.). 
(18.6 to 31.0 m. p. h.). 


(1) At that time, the State owned 1943 steam locomotives, the Gyér-Sopron-Ebenfurt 


32, and the Szeged-Czanod 12. 
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Now, the general economic position has cludes their having any long non-stop 
compelled Hungary to use its fast trains runs. 
for a dual purpose: international ser- The basic speeds on high-speed lines 
vices and home services, which pre- are as follows : 


75 (46.6), then 85 km, (52.8 miles) per hour Budapest Keleti to Hegyeshalom. 


— — 90 km. (55.9 miles) per hour Do. Nyugati to Szob. 
— — 80 km. (49.7 miles) per hour Do. do. -Szeged. 
80 (49.7), then 70 km. (43.5 miles) per hour Do. do. -Miskole. 
a — 85 km. (52.8 miles) per hour Do. Deli to Nagykanisza. 
TABLE 197. 


CALORIFIC VALUE OF HUNGARIAN FUEL, AND THAT OF SOME 
OF THE NEIGHBOURING COUNTRIES ('). 


Bee Ul: am 8 
ORIGIN. SS eee : Toe Ashes. 
Maximum,| Minimum. f 
Hungary. 

Coal. Salgo-Tarjanim <. ac. Seewee 13 125 12 574 11.08 9.1 6.2 
Pées Fee Fats ae ene 12 884 1A e575) 10.89 7.4 15.7 

Lignite. Totis fat aera: Beer wit, 10 850 10 215 8.9 20.4 6.6 
Borsodsxsbe ice = Shearer 7 902 7 246 6.4 18.3 5.9 
MGR ees Cr 5a ee. eee 9 439 8 740 ate 18.8 8.9 
SOPron soda es eae 9 295 8 692 ets 12.2 7.4 
Salgo BCL bo in eee es 6 282 5 500 4.9 13.8 19.1 

Jugoslavia. 

Lignite fIvanee 07% 4 ao ee Cee ena 4.9 ies 12.3 
Préevalje sors. ot Wl esr, ots eeae 8 437 7 826 6.9 16.3 12.8 
Irbovije. ~ s-20 = ect Sie 8 940 S212, (fos 14.9 4.5 
hasko) —. “seen eae ee 9 536 8915 7.9 19.4 3.4 

Rumania. | 
Coal. INOUG ae ju. ae. fee ec 14 567 14 194 3) ade 6.3 
| | 
Austria. 

lignite. ~Rattenl -.-2 eee ee eee 6 323 5 653 5.0 11.8 6.6 

Statzendor! - 0.24 ee os 9 369 8 733 eth = aioe!) 10.2 
Czechoslovakia. 

Coal. Ostraai 3 A ee hoe ee 13 798 13 293 1a 9.8 (Sys) 
Karwin Bf nk eee eee 14 486 13 978 12.3 14.9 3.3 
OrlausGagyii ts @GR Ps meat 14185 13 654 12.0 15.8 2.8 
Kladno 5 OP tee a Pes te 12 250 11718 10.3 16385) 4.2 
Mayrou Schacht. . :*. «= = || D858 11 341 10.0 13.1 7.0 
Pilzen I Mee gS ata 12657 | 12124 10.7 13.0 (hes 

Lignite. Brux-Teplitz 5 gn tes tee 10 998 10 359 9.1 26.0 D3) 
Dux-Teplitz 4 ae 8 a e-aeee 9 090 8 377 7.4 2222 2.8 
Lalkenatt, “sige pekee. cosas 8 667 7 882 7.0 26.0 elk 


(1) According to Frans Schwackhéfer. 


NOTEWORTHY HUNGARIAN TRAIN SPEEDS AND RUNS (fig. 206). 


gati, 


igati. 
leti. 


leti. 


leti. 
leti. 


eli. 


leti. 


leti. 


leti. 


igati. 


DESTINATION. 


Miskole (Satoralja Ujhely) 
Budapest-Hatvan 


Cegléd-Szolnoc-Debrecen . 
Budapest-Cegléd . 
Do. -Szolnoe 


Szolnok-Lékéshaza (Arad) . 
Szajol-Bekescsaba 
Bekesesaba-Lok6shaza . 


Szeged 
Budapest-Ujszasz-Szolnok 


Do. -Nagykator 
(Budapest) Rakos-Szolnok 


Kelebia (Subotica-Belgrad) 
Soroksar-Kunszentmiklos 


Ujdombovar-Pecs (1) . 


Ujdombovar-Gyekenyes (1) ._ 
Budap. Kelenféld-Pusztasza- 
boles 2 Rea 
Kotor Jp a ey es, 
Bud. Kelenfoéld - Szekesfeh- 
ervar P thse eee 
Szekesfehervar-Siofok . 


Aiséra-Tapolea (1) . 


Gyér-Papa-Szengotthard 
(Graz) (4) 
Gyér-Hegyeshalom (1) 


Budapest Keleti-B. Kelen- 
fold (4) : 


Budapest Kelenfold- Keoeakion 
Budapest Kelenféld-Gy6r 
Gy6ér-Hegyeshalom 


Szob (Vienna) 


Dail 
A479 
TABLE 198. 
Distance. : 
Ages Time 
; of departure. 
Km. | Miles. 
185 | 115.0 6.50 a.m. 
69 42.9 6.50 a. m. 
222 | 138.0 2.00 p.m. 
73 | 45.4 || 10.05p. m. 
101 | 62.8 10.05 p. m. 
225 | 139.8 10.05 p. m. 
75 | 46.6 11.57 p. m. 
29 | 18.0 i 2iva. nis 
190 |118.1 7.50 a. m. 
100 | 62.1 42.01a.m 
53 | 32.9 9.00 a. m 
Oat 5 tee A ere leas 
163 | 101.3 42.01 a.m 
45 | 28.0 9.12 a.m. 
238 | 147.9 
272 |169.0 8.30 a. m. 
49 | 30.4 8.48 a. m. 
237 |147.3 IR 5.13 a.m. 
63 | 39.1 IR 6.534. m. 
48 | 29.8 |IR 6.138 a.m. 
200 | 124.3 6.00 a. m. 
313 |} 194.5 
188 |116.8 Te pOlas Ds 
12 (> 7.50 a. m. 
92 | 57.2 |R.11.16a. m. 
130 | 80.8 8.05 a. m. 
46 | 28.6 9 50a. m. 
63.) 39.1 “4 .15/0. m, 


(1) Actual mileage, not tariff distance. 


Time 


spent. 


3.63 
1.06 


3.52 
1.07 
1.33 


3.44 
118 
0.28 


3.19 


1.42 
0.58 
ieee 


3.05 


| 0.40 


5.34 


0.36 
4.32 
0.51 
0.40 
4.48 


2.36 


0.14 
1.14 
1.44 
0.36 


0.56 


50.3 


GiB 
52.9 | 
67.0 | 


Speed. 


jh. | Miles/h. 


37.7 
39.0 


34.6 
40.6 
40.5 


37.4 


| 35.9 


38.6 
35.6 


edOn 


34.1 
41.8 


32.9 
41.6 


31.3 


50.8 
32.5 
46.0 
44.7 
25.9 


44.9 


31.9 
46.4 
46.6 
47.7 


41.9 


Num- 
ber of 
stops. 


wo 


© 


| Orient Express. 


| Arlberg Express. 


Orient Express. 


Orient Express. 
Do. 
Do. 


Do. 


Fiume, etc. 


Do. 
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TABLE 199. 


FASTEST HUNGARIAN TRAINS, LONGEST RUNS AND SERVICES 
TO AND FROM WATERING PLACES. 


Distance | Time ? Speed 
I of departure ee 
BUR: | j oF * | spent. |} 
Miles. 
Fastest runs. 
Budap. Kelenféld-Pusztaszaboles . 49 | 30.4 || 8.48a.m.| 0.36 | 81.7 | 50.8 || Towards Fiume. 
(Budapest) Gyér-Hegyeshalom . 46 | 28.6 9.50a.m.; 0.86 || 76.7 | 47.7 || Arlberg Express. 
Budapest Kelenféld-Gyor . . . 130 | 80.8 8.05 a.m.| 1.44 || 75.0 | 46.6 || Electric. 
Székesfehervar-Sidfok . Ke 48 | 29.8 |R 6.18a.m.| 0.40 || 72.0 | 44.7 || Balaton Exp. (1). 
Budapest Deli- Szabadbattyan , 100 | 62.1 |R 8.25a.m.| 1.20 || 75.0 | 46.6 
Long non-stop runs. . i 
Budapest Kelenféld-Gyér . . . 130 | 80.8 8.05a.m.) 1.44 || 75.0 | 46.6 || Electric. 
(Budapest) Rakos-Szolnmok . . . 92 | 57.2 12.21a.m.| 1.22 || 67.3 | 41.8 || Steam. 
Budapest Déli-Szabadbattyan . . 100 | 62.4 |R 8.25a.m.! 1.20 || 75.0 | 46.6 
Budapest Nyugati-Cegléd . . . 73 | 45.4 || 10.05 p. m.| 1.07 || 65.4 | 40.6 
Szajol-Bekesesaba . . . .. . 85 | 52.8 10.57 p. m.| 1.18 |} 66.7 | 41.4 || Orient Express. 
Railcar services. 
Budapest Keleti-Vienna Ost. . . 271 |168.4 7.12a.m.| 2.58 || 91.3 | 56.7 |] 1 aa (since end 
1934). 
Budapest-Hegyeshalom .. . 188 |116.8 |IR 9.09 p.m.| 2.04 || 91.0 | 56.5 Do. 
Hegyeshalom-Vienna Ost. . . 83 | 51.6 9.19 a. m.| 0.51 || 97.4 | 60.5 Do. 
Miskole S. Anna-Lillafiired. . . 12 7.5 || 10°39 a.m.) 0.45 || 16.0 |) 9.9 ||| 6 sts 52705 97/1877 
gauge. 
Gyér-Sopron (Ebenfurt) (2) . . 86 | 53.4 10.21 a.m.| 1.28 || 62.2 | 38.7 || G.S.#. (5 stops). 
Giyor-Hnese- (2) tierce 19 | 11.8 |} 10.21a.m.} 0.16 || 71.2 | 44.2 Do. 
| Electric services. 
(Budapest Keleti) Sess -Ke- 
lenféld-Komaron : 92 | 57.2 |R11.16a.m.| 1.14 |} 74.6 | 46.4 
Budapest Kelenféld- Gyor ae 130 | 80.8 8.05a.m.| 1.44 || 75.0 | 46.6 || Arlberg-Orient. 
Gyér-Hegyeshalom . . ja talk. AG Re ee 9.50a.m.! 0.36 || 76.7 | 47.7 Do. 
Services to watering places. 
Budapest Deli (Sud)-Fonyéd . . 457 | 97.6 ||R 5.30a.m.| 2.413 || 70.8 | 44.0 || Balaton Express 
(8 stops). 
Budapest Deli-Siéfok . . . . 415 | 71.5 |IR 6.48a.m.| 41.40 |] 69.0 | 42.9 || Balaton Express 
(3 stops). 
Albertfalva - Budafok Székeste- 
hervar. |. . 59 | 36.7 |IR 6.58a.m.| 0.5] || 69.4 | 43.1 Do 
Székesfehervar-Sidfok . . . . 48 | 29.8 IR 6.13a.m.| 0.40 || 72.0 | 44.7 Do 
Sidfok-Balatonféldvéar . . . . 45 9.3 |R 5.56a.m.| 0.16 || 75.0 | 46.6 Do 
Balatonféldvar-Balatonszemes . 91) 5.6 2.50 p.m.} 0.07 || 77.1 | 47.9 Do 
Balatonboglar-Fonyéd . . . || * 8 | 5.0 |IR 5.30a.m.| 0.07 || 80.0 | 49.7 Do 


" (1). The « Balaton Express » is run by the Hungarian Railways, and not by the Sleeping- 


Car Co. 
(2) Actual distance. 
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Trains are still heavy. During the years 
1928 and .1929,,0n the Budapest-Vienna 
line, their weight reached 720 to 1 000 t. 
(689 to 984 Engl. tons), not including the 
130-t. (1428 Engl. tons) locomotive. On 
rising gradients, the speed was 75 km. 
(46.6 miles) per hour; on falling gra- 
dients, 90 km. (55.9 miles). 

The tenders of the heavy locomotives 
have a water capacity of 24 m’ (6340 
Br. gallons) and take as much as 21 m? 
(27.4 cubic yards) of coal. 

Hungarian lignite is of fairly good 
quality and yields up to 5000 calories 
(9000 B. T. U./lb.) i.e. more than that 


481. 


found in neighbouring countries, where 
it is also used as locomotive fuel. On the 
other hand, Hungarian pit coal is of rela- 
tively lower quality. 

The Hungarian locomotives, like the 
Bavarian ones, have a very high boiler 
centre line. It is 3300 m. (40 ft. 10 in.) 
above rail level in the case of the Con- 
solidation class 122 locomotives ('*), 
which is one of the highest anywhere. 


The big Mallet locomotives have been 
handed over to the neighbouring coun- 
tries. 


Watering place services. — Even be- 


Fig. 205. — Lake Balaton. 
Legend: See speed map, fig. 206. 


(1) Boiler centre line : 


Class*118.: «3.150 m. (10,ft.- 4,.in.). 
Dos 100. '. 38.020 mi (9. ft..11): in.). 


Class 117 


2.900 m. (9 ft. 6 3/16 in.). 
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Fig. 206. — Map of Hungarian lines showing maximum overall speeds over each. 


fore the war, Lake Balaton, one of the: 


largest in Europe (1), was a well-known 
holiday resort, and since then these 
watering places have been much improv- 
ed, particularly on the northern shore 
(fig. 205). 

In addition to the Italian services along 
the eastern shore, a « Balaton Express » 
carrying residents to the capital in the 
morning and back in the afternoon has 
been introduced. Between Fonyéd and 
Siéfok (42 km. = 26.1 miles) this train 
stops four times, after which it only 


serves one other place before arriving at 
Budapest. On the section including these 
stops an average speed of as much as 
80 km. (49.7 miles) an hour has to be 
maintained between them, which neces- 
sitates very quick acceleration. 

The speed of the boats on the lake is 
15 km. (9.3 miles) an hour. 


XXXV-7. — Conclusions. — The aver- 
age speed of the express trains is not 
very high. Table 200 summarises the 
country’s position as regards speed. 


(1) Lake Balaton is 85 km. (52.8 miles) long, and its maximum width is 13 km. 
(8.1 miles) in the northern part, which is separated from the other (maximum width 


11 km, = 6.8 miles) by a channel 1500 m. (0.93 mile) wide only. 


Its area is 598 km? 


(230 sq. miles) and its average depth 10 feet with a maximum of 38 feet. 
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TABLE 200. 


MILEAGE AND PROPORTION OF HUNGARIAN LINES RUN OVER AT VARIOUS 
OVERALL SPEEDS. 


Speed. ? 
Miles TN Kilo- Per- 
: : | ; metres. centage. 
Miles per hour. Kilometres per hour. 

30 50 to 55.9 | 50 to 89.9 49 | 0.3 
239 44 to 49.9 | 70 to 79.9 385 (1) 5 
773 38 to 43.9 | 60 to 69.9 1243 (2) 15 

4 074 Under 38 Under 60 6556 (8) 19.7 
5 116 eo SS SS OG >| 8 238 100 


(14) 19 km. (11.8 miles) of which belong to the G. 8. £#. 
(2) 69 km. (42.9 miles) of which belong to the G. SN. #. 
(3) 335 km. (208.1 miles) of which belong to the G. 8. H., the M. P. and the S. OC. 


(To be continued.) 


[ 686. (4) ] 


A comparative study of motor t 


oe ta: regulation, 

7 ~ by VUADIMIR ig 5 
in Engineer, Manager of the Road Services, Czechoslovak Slate Railways. 
= FOREWORD. documentation of the First Regional Rail- 
- : way Group of the International Railway ae 
a The road services of the Czechoslovak [jnion (GREM) including the Polish, 
pO ot State, whose omnibus services alone (Czechoslovak, Jugoslay, and Bulg ae fe, 
ae = pproximately 8000 km. (5000 eas aire 
a ROOVEE SED E OSE eins es: State Railways, we thought this service 
, miles), are operated by a subsidiary Com- might profit by the information thus c ay 
* pany of the State Railways. The supreme lected, as well as by the results to be 


control of the State Railways is in the deduced from the comparative analyses. 7 
hands of the Ministry of Railways, which {he data collected. 


is also responsible for certain private 
lines and tramways of a total length of — 
approximately 800 km. (500 miles). 
According to the present road motor 
transport legislation in force in Czecho- 
slovakia, the State Railways take part in 


Originally the analysis had to be finde ’ 
ed, apart from countries belonging (0 thegeas 
GREM (Poland, Rumania, Czechoslovakia, 
and Jugoslavia), to the following coun- 
‘tries: Germany, Austria, Belgium and jones 
Hungar u 
the administrative proceedings in connec- ee (September, 1933) nh Ge 


tion with the introduction of new road pepe es oes 
; : : motor transport in Fr id Switzer-. 
services by private firms and the sanc- spor in France an aie eat 


tion of changes in existing services. The land has made definite progress, so that = 
Ministry of Railways collaborates in the eS pence fas en extendegie PS ¥. 
drafting of legislative measures in- “°°< ‘d HF Sate) ater on, it was vel 
‘tended to regulate motor transport. The ered useful to include Italy as ; 
above mentioned duties fall upon the ne aa 
Headquarters Office of State Road Ser- As soon as we began our work, we 
vices, which forms part of the Ministry thought that the Bulletin of the Interna eas 
of Railways. As head of this department, tional Railway Congress Association was 

we have to follow carefully the regula- the suitable publication in which : 


tions on motor transport in foreign blish in turn the more interesti ae, a 
countries, to keep ourselves: continually tions of our investigations, and any a 23 
informed as to their evolution, and to tions or amendments to “meet future ee 


analyse them, according to a definite changes. 
_ plan, from various angles. 
Moreover, as we are responsible for the 
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In many countries, the public author- 
ities and legislative bodies have ended by 
recognising that a rational co-ordination 
of transport would never be arrived at 
unless road motor transport were regu- 
lated. 

Moreover, various international bodies 
have regularly followed the evolution of 
motor transport, especially from the point 
of view of competition against the rail- 
way, and kept records of the attempts 
made to achieve rational co-ordination. 


In this form the studies in question 
have already proved their utility, first of 
all for the Railway Administrations by 
making useful comparisons possible and 
giving rise to new ideas; however, they 
do not allow of a thorough investigation 
into the different aspects of the Rail-Road 
problem in view of the unavoidably hete- 
rogenous character of the information 
collected in different countries, even if 
the subject matter of such information 
is more or less defined. This makes it 
necessary to get to the sources themselves, 
and to consult one by one the regulations 
in force in each country. Sometimes such 
sources are not sufficiently and comple- 
tely known or mentioned in the studies 
under consideration. In any case when 
referring to them, there is often the 
difficulty of understanding the language 
of the country whose regulations are 
under consideration. 

Thanks to certain favourable circum- 
stances and the courteous collaboration 
of his colleagues in many European coun- 
tries, the Author has been able to collect 
more or less complete information about 
these countries, information which he 
was led to study under the various aspects 
of the « Rail-Road » problem. He feels 


that he will not merely be duplicating 
the publications mentioned above, if he 
puts at the disposal of the readers of the 
Bulletin the most interesting results of 
his work with the object that the Railway 
Administrations should have the same 
views on the solutions of this problem, 
which closely concerns them all. 

Our chief desire is to show in a series 
of articles (divided up in chapters) how, 
in the public interest and in order to 
meet the needs of a reasonable transport 
policy, the different regulations in force 
are intended to introduce order into 
commercial motor transport work, and 
ultimately to bring private goods road 
transport within the scope of such a 
policy. 

After examination, we have decided 
not to examine the measures taken by 
the railways in connection with their 
operation and rates in order to meet 
motor competition, nor their endeavours 
to achieve, by means of agreements, a 
division of the traffic between rail and 
road, as we feel that this side of the 
question has been sufficiently dealt with 
in other publications. 

Our study will first of all deal with 
special legislation for the regulation of 
motor transport; but when the various 
provisions affecting such transport are 
scattered among various acts, all such 
provisions will be taken into account, 
and the acts concerned quoted. 

Each of the different chapters of our 
study deals with one particular require- 
ment of the regulations and is preceded 
by a list of the legislative acts making up 
each country’s regulations, to which we 
shall be constantly referring. 
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List of the legislative or administrative provisions regulating motor 


transport in the various European countries ('). 


Germany. 


1. The concession code for commercial 
road motor passenger services was intro- 
duced by the new law of the 4th Decem- 
ber 1934 on tramways, road motor vehi- 
cles and horse-drawn vehicles working 
public passenger services whether local 
or interurban (Gesetz tiber die Beforde- 
rung von Personen zu Lande). In the 
case of concessions for professional road 
motor goods. transport, the provisions of 
chapter V of the Ordinance of the 6th Oc- 
tober 1931 (Uberlandverkehr mit Kraft- 
fahrzeugen) (*) which regulates such 
transport carried out for reward within 
a radius exceeding 50 km. (31 miles) 
remain in force. 


2. A special law of the 27th June 1933 
gives the State Railways the right to build 
and operate a motor road system (Gesetz 
uber die Errichtung eines Unternehmens 
« Reichsautobahnen »). 3 

The first ordinance for the application 
of this law (Erste Verordnung zur Durch- 
fihrung des Gesetzes tiber die Errich- 
tung eines Unternemhmens « Reichsauto- 
bahnen ») is dated the 7th August 1933. 


3. The safety of road motor traffic is 
regulated by the law of the 3rd May 1909 
(Reichsgesetz tiber den Verkehr mit 
Kraftfahrzeugen), which was repeated in 
the law of the 21st July 1923 as well as 
by an ordinance of the 10th May 1932, 


(1) Brought up to date to the 31st De- 
cember 1934. ; 

(2) Until the law of the 4th December 1934 
came into force, this decree applied equally to 
interurban road motor passenger services 
over a fixed route at fixed hours. 


putting it into force (Verordnung tiber 
Kraftfahrzeugverkerhr) and a_ notice 
(Bekanntmachung tiber Kraftfahrzeug- 
verkehr) dated the 12th May 1932 publis- 
hed in the « Reichsministerialblatt », on 
page 267. 

In addition there are a great many laws 
and ordinances, the chief being the 
highway codes for the different provinces 
(Stassenverkehrsordnungen) which con- 
tain many regulations on the working of 
motor vehicles, such as vehicle lights, 
notice plates, training of drivers, carry- 
ing explosives, etc. 

All these regulations were combined in 
the highway code for the whole of the 
Reich (Reichs-Strassen-Verkehrsordnung 
nebst Einfiithrungs-Verordnung), pu- 
blished by the Ministry of Communica- 
tions on the 28th May 1934 (Reichsgesetz- 
blatt, Teil 1, No. 59, 30th May 1934). This 
legislation came into force on the 1st Oc- 
tober 1934. 


4. Taxation of motor vehicles is re- 
gulated by the law of the 16th March 1934 
on motor vehicle taxes (Kraftfahrzeug- 
steuergesetz) . ; 

With the object of reducing unemploy- 
ment, the law of the 10th April 1933 
exempted automobiles (other than motor 
char-a-banes), motor cars and motor cy- 
cles, put into circulation after the 31st 
March 1933, from the tax on automobiles. 

The ordinance enforcing the law of the 
16th March 1934 (Ausfuhrungsbestim- 
mungen zum Kraftfahrzeugsteuergesetz) 
was published on the 21st March 1932. 

As regards fiscal charges on motor 
transport, §§ 13 and 41 of the law of the 
27th April 1926 known as the « Finanz- 
augleichsgesetz » and repeated in the law 
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of the 16th March 1934, are also to be 
taken into account. 


5. The second chapter of the law of 
the 3rd May 1909, amended by the or- 
dinance of the 6th February 1934 (Ver- 
ordnung zur Anderung der Haftpflicht- 
héchstsummen im Kraftfahrzeug- und 
im Luftverkehr) lays down the responsi- 
bilities imposed on road motor operators. 


Austria. 


1. The essential provisions governing 
public town to town road services along 
specified routes to booked times are to 
be found in a chapter of law No. 294 of 
the 3rd October 1931, intended to place 
the public finances on a sound basis 
(Budgetsanierungsgesetz). Chapter VI of 
this law (Bestimmungen tiber Kraftfahr- 
linien) lays down the rules for conces- 
sions in connection with the above men- 
tioned services. 

Two orders were issued in pursuance 
of the clauses of chapter VI of this law : 

The first, No. 463, dated the 18th De- 
cember 1931; 

The second, No. 334, dated the 25th No- 
vember 1932; 

1 and 2 — Durchfihrungsverordnung 
zum Kraftfahrliniengesetz. 


2. Paragraph 13 of chapter VI of the 
law merely deals with the approval and 
publication of the timetables and rates in 
a general way. The details of the procedure 
are laid down by the decree of the Mini- 
ster of Commerce and Industry, dated the 
Ath February 1931 (Verordnung tiber die 
Genehmigung und Veréffentlichung der 
Fahrplane und Tarife der Unternehmun- 
gen fiir den periodischen Personentrans- 
port mit Kraftwagen). 


3. In the case of public goods trans- 
port, not covered by the regulations quot- 


ed above, the concession conditions are 
regulated by order No. 109 of the 31st 
March 1931 (Verordnung itiber die Bin- 
dung des Gewerbes der Beférderung von 
Lasten mit Kraftfahrzeugen an eine Kon- 
zession). 


4. The observation of minimum rates 
by public goods road transport under- 
takings is the subject of decree No. 253 
of the 9th June 1933 (Lastkraftwagenver- 
kehrsverordnung). This decree was to 
remain in force until the 30th June 1934; 
it was amended by decrees No. 553 of the 
7th December 1933 and No. 151 of the 
23rd February 1934. 


Law No. 85 of the 15th June 1934 ex- 
tended the time decree No. 253 was to 
be in force to the 31st December 1934. 


5. As regards the safety of motor traf- 
fic, mention must first of all be made of 
the general road police regulations (Stras- 
senpolizeivorschriften). Special regula- 
tions are laid down in law No. 437 of the 
20th December 1929 on the use of road 
motor vehicles (Kraftfahrgesetz), amen- 
ded and completed by several decrees 
(No. 150 of the 28th May 1930; No. 243 
of the 17th July 1930; No. 190 of the 10th 
July 1931; No. 282 of the 11th September 
1931), and by law No. 594 of the 21st De- 
cember 1933. 

The application of the above mention- 
ed law is the subject of ordinance No. 138 
of the 12th May 1930 (Kraftfahrverord- 
nung), amended by several later ordinan- 
ces (No. 261 of the 12th August 191; 
No. 54 of the 6th February 1932; No. 86 
of the 17th March 1932; No. 44 of the 
18th January 1934). 


6. The general responsibilities of 
owners and operators of motor services 
are regulated by the former Austrian law 
No. 162 of the 9th August 1908, amended 
and completed by order No. 221 of the 


sened the ‘obligations laid down in the 
previous law, and also by the Federal law 
No. 300 of the 3rd May 1922 BAe 
zeug-Hafpflichtgesetz) . 


7. The fiscal charges on motor Pare 


are laid down by law No. 45 of the 28th 
January 1931 dealing with the taxes on 


petrol and on motor vehicles (Benzin-. 


steuer- und Kraftwagenabgabegesetz) . 
The application of this law is the sub- 


ject of order No. 115 of the 17th April 


1931, amended as regards the tax on mo- 
tor vehicles, by order No. 124 of the 
6th July 1934. 

The clauses of the law and decree men- 
tioned above were modified and extended 
by the regulations contained in law No. 
294 of the 3rd October 1931 (Budgetsa- 
nierungsgesetz). Chapter III, paragraph 
II, of this law provides for an increase 
in the petrol tax, and chapter IV intro- 
duces a new tax on public road trans- 
port (Kraftwagenverkehrssteuer). 

The provisions of this law relating to 
the tax on road motor transport were 
made the subject of order No. 324 of the 
21st October 1934. 


Belgium. 


1. The regulations are mainly based on 
the law of the 24st March 1932 requlating 
public road motor buses and char-a-banes. 

The royal decree of the 17th May 1932 


on the grant of authorisations for per- 


manent road motor services, and on the 
investigations which should precede such 
authorisations, is based upon clauses 4 


and 6 of this law. 


Clause 10 of the above decree autho- 
rises the Minister of Transport to draw 
up a standard specification on which to 
base the special specification for each 


particular case. The standard specifica- 


28th October 1908, which somewhat. es- vii 


_ July 1932, in accordance with clause 10 = 


modified aay the a of ie ds 

1924, constitutes the highway « 
Because of the development of r 

motor inant, the clans of this | 


giving the oe Pe governing are 
road motor transport. These regulations 
were put into force by the ministerial 
decree of the 5th June 1934. on, 


The above mentioned regulations con- a 
tain, among other clauses, regulations ah 
limiting the loading gauge, the weight cia ae 
vehicles and their loads, and lay down 
the width of tyres, use of brakes, cic |) same 


ei: 


3. The operation of public motor om- 
nibus and coach services is the subject of 
four special decrees, all based on the law 
of the 21st March. 1932 : 


The first, the royal decree of the 13th =i 


of the law of the 24st March 1932, desig- 
nates the authorities whose duty it is to = 
punish infringements of this law, as well 
as of the police regulations on the oper- 
ation of public motor omnibus and coach — 
services. Be 


The second, the royal decree of the a 
27th July 1932 dealing with the police 
blero on the Rite! Bie Ley, tt 


ing ait. fe 3 
of “the Jaw of a a Mareh 19 
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nuary 1933, deals with the inspection, 
approval, and supervision of vehicles used 
for public motor omnibus and coach 
services. (Application of clauses 5, 14 and 
42 of the law of the 21st March 1932.) 

Finally, the fourth decree, the royal 
decree of the 7th March 1933, modifies 
certain clauses in the decree of the 2nd 
January 1933, on the approval and super- 
vision of public motor omnibus and coach 
services authorised by the provincial and 
borough authorities. 

To the above mentioned decrees must 
be added a general regulation on public 
motor omnibus and coach services dated 
the 12th July 1933 which contains detail- 
ed provisions on the construction and 
fitting up of the vehicles, the obligation 
of the operator to insure his civil respon- 
sibility, the conditions under which the 
employees are passed and how they carry 
out their duties, the garaging of the vehi- 
cles, the responsibility of the operator 


- in the case of abnormal wear of the roads 


due to his services, etc. 


4. The fiscal charges are regulated by 
the following legislation : 

Law of the 28th March 1932 on the 
annual tax on mechanical vehicles (in- 
cluding boats and canoes) as well as their 
trailers. 

The provisions. of this act were modi- 
fied by two subsequent laws, those of the 
31st December 1925 and 24th July 1927. 
The decree of the 29th December 1926 
introduced supplements (decimes) to the 
taxes imposed by the law of the 28th 
March 1923. 

The royal decrees of the 22nd May 1923 
- and 30th October 1927 modified clause 12 
of the law of the 28th March 1923 as re- 
gards the allocation to the provinces and 
boroughs of part of the revenue produced 
by the aforementioned taxes. 

The new provisions of the code of 


stamp duties, introduced by the Royal 
decree of the 3rd March 1927, taxed con- 
tracts in connection with public trans- 
port by road of goods or passengers. 

Two decrees were promulgated, on the 
{4th August 1933, in pursuance of the 
law of the 17th May 1933, giving the 
King the powers required to restore the 
finances and to balance the budget. The 
first imposed a substantial increase in 
the tax on private motor vehicles used for 
goods transport within a radius of more 
than 20 km. (12.4 miles) round the place 
of residence of the carrier. The other 
introduced a new and important tax on 
public goods transport services by road 
also carried out within a radius of more 
than 20 km., while abolishing in the case 
of such transport the tax imposed by the 
royal decree of the 3rd March 1927. 

The dispositions of these two decrees 
were, however, modified and partly can- 
celled by the law of the 30th December 
1933. The increase in the tax on motor 
vehicles introduced by the first of these 
decrees was considerably reduced, but 
extended on the other hand to lorries 
used exclusively for transport on behalf 
of third parties; however, these latter 
were exempt from the new tax on public 
road motor goods services and henceforth 
are only subject to the new tax imposed 
by the royal decree of the 3rd March 1927. 

Finally mention must be made of the 
bill of law on better co-ordination of 
road and railway transport, presented to 
the Chamber of Deputies in March 1934, 
and which considers in particular the 
introduction of a system of authorisations 
for professional transport of goods by 
road. 


France. 


1. The essential provisions are con- 
tained in the decree of the 19th April 
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1934 on co-ordination of road and rail- 
way transport. 


The application of clause 6 of the above 
mentioned law as regards the declaration 
required from non-subsidised operators 
of public road motor services is governed 
by a decree dated the 19th April 1934. 


| 


It is necessary to explain the legal 
position of public road transport firms 
in France before the law of the 19th 
April 1934 came into force. It is also 
necessary to define the classes of such 
services which are affected by this law. 

The public transport services were 
grouped in four classes : 


NOTE : 


a) Subsidised services governed by 
the law of the 21st August 1923, which 
were subject to various regulations and 
had to comply with the specifications 
(mostly drawn up in accordance with 
the standard specifications of the 24th 
March 1924), and consequently were in 
a position very similar to that of the 
railways. In most cases the firm was 
subsidised by the Département with the 
assistance of the State. 


b) Postal services (rural motor post 
service) worked either by the Post 
Office Administration or by contractors. 
Although primarily intended for the 
transport of mails and post parcels, these 
services can also be used for the trans- 
port of passengers and goods. Some- 
times such services are also subsidised 
by the Départements or boroughs. 


c) Services operated by companies 
affiliated to the railway systems and by 
secondary railways themselves. 

The creation of the above mentioned 
companies required an authorisation 
from the public authorities (granted in 
1928) who reserved the right to approve 
the conditions under which the services 
in question were operated and to pass 
the timetables, routes, and rates. 


The concession holders of services of 
local railways were in many cases au- 
thorised by the authorities (Départe- 
ments) to substitute road motor services 
for the train services. The intervention 
of the public authorities as regards the 
working of such services remains very 
marked. 


d) Uncontrolled services, 

The other services were completely 
free, i.e. the operators were free to do 
as they pleased as regards timetables, 
rates, choice of route, and could either 
always serve the same places or else 
follow the seasonal traffic currents with- 
out requiring any special authorisation. 
However, these services came under the 
police regulations like all the other ser- 
vices mentioned above. 


The above mentioned law makes no 
explicit distinction between the four ca- 
tegories quoted above. It is obvious that 
subsidised services might continue to be 
operated — without infringing this law 
— on the basis of the respective con- 
tracts. But the experience acquired when 
the first regional agreements were made 
between road carriers and the railways 
shows that some of the former are quite 
prepared to come to terms and to submit 
to the conditions imposed by the authori- 
ties on the operation of road services 
under such agreements. 


The rural postal services, on the con- 
trary, are excluded from the above men- 
tioned regulations. 

On the other hand, the category of 
services operated by subsidiary compa- 
nies of the main line railways is to be 
done away with in accordance with the 
wishes expressed by the public authori- 
ties. Moreover, when it makes its first 
agreement with a road firm, the railway 
formally undertakes to pay down its 
financial share in the company concerned. 

The category of so-called free services 
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is naturally the main object of the re- 
gulations and these services will in the 
future be subject to the conditions laid 
down by the ministerial decrees. 

After the agreements under considera- 
tion have been approved and the above 
mentioned decrees passed, no new ser- 
vices can be started without authorisation. 


2. The highway code is the subject of 
the fundamental law of the 30th May 
1851, completed by the decree of the 
31st December 1922 laying down the 
general regulations on road traffic police, 
modified subsequently by the decrees of 
the 12th September 1925, 21st August 
4928, 5th October 1929, 25th September 
1932 and 19th January 1933. 

These regulations are completed by the 
decree of the 30th June 1934 limiting the 
length and the total weight of vehicles 
running on the public highways. 

There are no special regulations as re- 
_ gards the responsibilities of the drivers 
of motor vehicles and their owners, and 
those of road motor operators. 


3. The fiscal charges to which motor 
vehicles and public road motor services 
are subject are regulated by the second 
decree codifying the legislation on. indi- 
rect taxation, of the 21st December 1926. 

The law of the 28th February 1933 
completes the above decree, and imposes 
new taxes on motor vehicles and trailers, 
such as the tax on the total weight of the 
vehicle, fixed tax on trailers, tax on space 
taken up. 

According to a note which appeared in 
the Revue Générale des Chemins de fer 
(September 1933, page 172) the law of 
the 34st March 1933 includes an increase 
in the taxes paid by motor vehicles, and 
the financial law of the 31st May 1933 
has lightened the provisions of the law 
of the 34st March 1933. 


Hungary. 


1. The essential legal provisions are 
contained in law No. XVI of 1930, regulat- 
ing public motor transport undertakings 
(A Kozhasznélatu gépjaromii_ vallalato- 
kr6l) which came into force on the 15th 
October 1931 (+). 

The application of the above law was 
made the subject of a decree issued by 
the Ministry of Commerce, No. 57000, 
dated the 12th September 1931. 


2. The decree issued by the Home 
Office, No. 250 000 of the year 1929, con- 
tains the provisions governing the road 
motor traffic and regulates traffic on the 
highways in a general manner. 

(The decree quoted above is given in 
the work of Mr. Kontz, published in 1929 
under the title: Automobil k6zlekedési 
rendészet) . 


3. The contribution of owners of motor 
vehicles as well as of public motor ser- 
vice undertakings to the cost of construc- 
tion, reconstruction and maintenance of 
the public highways is regulated by law 
No. VI of the year 1928 (A kézuti Gépja- 
romuvek Kézuti célokra valé megaddéz- 
tatosarol) as well as by a certain 
number of decrees issued by the Mi- 
nistry of Finance (No. 15000/VII, 
1928) and Commerce (No. 63000/1928, 
etc.). These decrees and the above law 
were quoted in a compendium entitled : 
« Gépjarmii-Typus-konnyv és Ujabb Ren- 
deletek Gytijteménye », published by the 
Hungarian Automobile Club. 

In addition, the public services, by the 


(1) In accordance with this law, the Go- 
vernment handed over to the State Railways 
the exclusive concession for goods motor trans- 
port by road on condition that the conces- 
sion should be worked by firms amalgamated 
into a Federation. This Federation was set 
up and the State Railways have entered with 
it into the agreement provided for. 


motor SNES, a eee “This reonae sg a 
is based on law No. 4 of the year 1890 on | 


public highways and tolls. 
The compendium mentioned above also 


contains certain decrees regulating the 


use and running of motor vehicles and 
the conditions to be fulfilled by their 
owners and drivers. 


Italy. 


1. The regulation of concessions for 
public road motor services, since 1904, 
have been the subject of several succes- 
sive laws. Among these we must mention 
the third part of the Regulations on rail- 


less mechanially-propelled vehicles (Re- 


golamento per i veicoli a trazione mecca- 


nica senza guida di rotaie), approved by 


the royal decree No. 710 of the 29th July 
1909, which lays down the essential con- 
ditions for safety, and also deals with the 
formalities when applying for a conces- 
sion, for all public services, both passen- 
ger and goods, with fixed routes and 
timings, as well as the procedure and 


obligations of the concession holder - 


fenande the authorities holding jurisdic- 
tion over him while the service is being 
operated under the concession. . 


2. A later decree, No. 705 of the 7th May 
1922, clearly defines that taxi vehicles 
are not obliged to ask for a concession. 

The same decree regulated the position 
of provisional public services. 


3. The royal decree No. 2386 of the 
21st October 1923 contains provisions 
intended to guarantee the continuity and 
regularity of public services, as well as 
those on the right to a monopoly of 
lines worked under a concession, the 
contributions of the boroughs, the right 
of preference in the case of new conces- 
sions or for the renewal of old conces- 


fo, 
12th May 1927, 
firms operating — 


services include 
their concessions, ee 
duration of the service or as 
vehicles, the rates, etc. 


NOTE : 


fen Pecerlom concerning Srfoile : 
ways, tramways and road motor traf, 
an unico aS Seen di ae 


e * aint awiobiteye by M. Cen he a 
Libreria di G. Pirola, Milan, Via Cavu- 
lotti16). | = 
The first edition of this standard text : 
was approved by royal decree No. 1447 
of the 9th May 1912. a. 
This publication contains (pages 376 
and following) the text of the standard 
specifications (disciplinare) for services 
to be granted concessions, differing for 
subsidised or non-subsidised services. = 


5. The standard texts mentioned above — 
contain several regulations on the subsi- 
dies to be granted by the State, the pro- 


oe 


- vinces, boroughs, and Post and Telegraph is 


Administration, to public passenger ser- 
vices (in particular the laws of the ae : 
30th June 1904, 146th June 1907, 12th July aa 
1908, and 15th July valid C . : : 


() ees to the above lepislation: th ney -. 
are in Italy, at the present time, fo eS 
of services for passenger transport (between iy 
towns) +: : : ; 

1. Definitive services with fixed ‘itineraries, — 2 
authorised for a period of nine years, | r 
without a subsidy from the Government; 


2. Provisional services, over “fixed — 


el s 
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6. Amongst the provisions on the obli- 
gations of concession holders of public 
passenger services with fixed routes and 
timings, there is one worthy of special 
mention : that giving the public authori- 
ties which are empowered to authorise or 
refuse such services, the power to refuse 
the licence in cases when the services will 
compete against the railway. In cases 
where public interest requires the author- 
isation of a line in spite of its being 
parallel to the railway, circular No. 7617 
of the Ministry of Public Works, dated 
the 27th July 1928, lays down that the 
railway shall share in the profits of such 
services. 


7. Law No. 1459 of the 5th October 
1920 lays down the conditions for the 
transport of mails and post parcels by 
vehicles belonging to public services 
already in operation. These regulations 
were afterwards made more general and 
completed by royal decree No. 671 of the 
24th April 1921. 


8. As regards rail and road co-ordina- 
tion, the Minister of Communications had 
taken two important steps. The first, 
resulting from the decree of the 34st May 
1928, sets up a Commission notably for 
solving, case by case, all questions of 
competition from new motor services, 


aries, authorised for a period of six months, 
which can be renewed at the end of this 
period, without any subsidy from the Go- 
vernment ; 

3. Long-distance tourist services, authorised 
year by year, without any subsidy from the 
Government, but with the right of sharing in 
premiums as laid down in the terms of the 
concession ; 

4. Seasonal services, operated during a 
period of varying length, also to cover the 
tourist traffic, but without the luxury cha- 
racter of the services coming under point 3, 
requiring either an authorisation every year. 
or else, in some cases, receiving a definite con- 
cession; in the latter case, these services are 
also entitled to a subsidy. 


_ services for them. 


long-distance tourist services or provi- 
sional services to the prejudice of the 
State Railways. The second measure, in- 
tended to enable the railway to fight road 
competition more efficaciously, results 
from royal decree No. 836 of the 13th May 
1929, which authorises the State Railways 
to share in undertakings whose object it 
is to acquire and develop railway traffic 
as well as to operate complementary and 
ancillary services. In pursuance of this 
decree the State Railway Administration 
set up, in July 1929, a subsidiary com- 
pany: « The National Transport Insti- 
tute » (Istituto Nazionale Trasporti: I. 
N. T.) with the object of collaborating 
with the State Railways in order to in- 
crease their traffic as much as possible 
and to work a certain number of road 
motor services, and in particular door to 
door transport. Service order .No. 124 of 
the 1st August 1929 regulates the working 
of this organisation. 


9. The royal decree of the 21st Decem- 
ber 1921 empowers the Minister of Trans- 
port to close certain railway lines or sec- 
tions of such lines and to substitute road 
The State Railways 
have already made use of this power and 
used the I, N. T. to set up road services 
instead of the train services given up. 

The general safety regulations are con- 
tained in royal decree No. 710 of the 
29th July 1909. 

Decree No. 3179 of the 2nd December 
1928 completes the requirements as re- 
gards loading gauge, and the length and 
weight of vehicles running on the public 
highway. 


10. As regards fiscal charges other than 
customs dues (dazii erariale) and sale 
taxes (tasse di vendita) on petrol, lubri- 
cating oil and tyres, the royal decree of 
the 30th December 1923 introduced a cir- 
culation tax (tasse di circolazione) based 
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on the horse-power and varying according 
to the nature and use made of the vehicle 
(private motor cars, motor cars for hire, 
buses used in services with fixed itinera- 
ries, lorries, trailers). The provisions of 
the abovementioned decree are partly 
amended by the new decree of the 3rd 
December 1934, No. 1984. 

The tax on trailers is an annual fixed 
duty; as from the 1st April 1934, it has 
been increased by a supplement calculated 
on the loading capacity. 

11. The development of the motor in 
Italy is encouraged by various measures 
of a fiscal nature. The royal decree 
No. 457 of the 25th April 1932 encourages 
the sale of small vehicles. Another decree 
of the 30th May 1932, with the object of 
increasing the number of heavy vehicles 
(ineremento del Automobilismo pesante) 
favours the sale and maintenance of heavy 
lorries by abolishing for three years the 
circulation tax on motor lorries with 
diesel engines, on six-wheeled lorries with 
four engines, and lorries purchased by 
private firms from the army. The War 
Ministry is also authorised to grant the 


owners of heavy lorries annual premiums 


for good maintenance. 


12. On the other hand, a contribution 
towards the maintenance of the roads is 
imposed by royal decree No. 1175 of the 
14th September 1931 on the users (fac- 
tories, traders, hauliers, etc.) whose trans- 
ports (of at least 1000 tkm. [611 Engl. 
ton-miles] per year) is of such kind as 
to cause exceptional wear of the roads 
(un eccezionale logoro delle strade). 


Poland. 


1. The essential legislation is contained 
in the law of the 14th March.1932 on the 
transport of passengers and goods by 
motor vehicles for reward (Ustawa o 
zarobkowym przewozie osdb i towardéw 
pojazdami mechanicznemi) published in 


the Law Compendium (Dziennik Ustaw), 
No. 32 of the 18th April 1932. The details 
of the application of this law were the 
object of an order issued by the Minister 
of Communications on the 6th July 1952, 
published in the Law Compendium No. 95 
of the 31st October 1932. 


2. A later order issued by the Minister 
of Communications and the Minister of 
the Interior, in agreement with the Mi- 
nister of War, on the 13th August 1932 
(Rozporzadzenie w sprawie regulamindw 
przewozu osob i ich bagazu oraz towardw 
pojazdami mechanicznemi) contains the 
regulations for the transport of passen- 
gers and their luggage, as laid down in 
the law of the 14th March 1932. 


3. The safety of road motor transport 
is the subject of clauses in the law of the 
7th October 1921 on the highway code 
(Ustawa o przepisach porzadkowych na 
drogach publicznych), published in the 
Official Gazette, No. 89 of the year 19214. 


The omnibus traffic on public high- 
ways is regulated, from the point of view 
of safety, by a decree issued by the 
Minister of Communications and_ the 
Minister of the Interior, in agreement 
with the Minister of War, on the 5th Au- 
gust 1932 (Rozporzadzenie o ruchu auto- 
busdéw na drogach publicznych), publish- 
ed in the Official Gazette, No. 267 of the 
21st November 1952. 


4. The contributions of owners of mo- 
tor vehicles, as well as motor transport 
firms, towards the construction, recon- 
struction, and maintenance of the public 
highways are fixed by the law of the 
3rd February 1931, modified by the law 
of the 29th March 1933 (Ustawa o Pafist- 
wowyn Fundaszu Drogowym). The defi- 
nitive text of this law is given in the 
Law Compendium No. 45 of the 26th June 
1933. 
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In addition, an order issued by the 
President of the Republic on the 21st Oc- 
tober 1932 (Rozporzadzenie 0 premjowa- 
niu pojazdow mechanicznych), published 
in the Law Compendium No. 91 of the 
26th October 1932, lays down the condi- 
tions under which are allocated the pre- 
miums to be granted to the owners of 
motor vehicles the construction and de- 
sign of which meets the special require- 
ments for the defence of the country. 


Note : The orders of the 5th and 13th 
August 1932 contain, amongst others, a 
certain number of regulations on the 
construction and arrangements of ve- 
hicles, as well as the character of the 
driver, such regulations being intended 
to assure the safety of the service. 

The law of the 29th March 1933 in- 
cludes regulations on the tax on motor 
vehicles of all kinds and the fiscal char- 
ges upon public road services. 


Rumania. 


1. Road transport is generally regulated 
by the law on the operation of public 
road transport services by mechanically- 
propelled vehicles (Legenpentru exploa- 
tarea serviciilor de carausie publica de 
drimiuri prin véhicule cu tractiune me- 
canica) of the 11th June 1930, modified 
and completed by a law passed on the 
15th October 1932. 


The essential regulations for the appli- 
cation of this law are contained in a 
standard specification (Caiet de sarcini- 
tip relativ la exploatarea serviciilor pu- 
blice, regulate cu vehicule cu tractiune 
mecanica, pentru transporturi de pasageri 
si bagaje) for the agreements between the 
State and the concession holders, to whom 
the exclusive right of operating public 
services over a given route has been given 
by tender. 


2. The road law of the 20th April 1932 


(Lege pentru driimiuri) published in the 
Official Gazette, No. 96 of the 22nd April 
1932, fixes the charges upon vehicles with 
mechanical traction and their operation, 
to add to the « credit » side of the budget 
of the National Roads Administration, as 
well as that of the provincial and local 
roads. 


3. The law of the 20th April 1932 also 
contains general regulations on the high- 
way code and road traffic. 

Detailed requirements as to the con- 
struction of road vehicles are the subject 
of a special regulation drawn up by the 
Minister of Public Works and Communi- 
cations. 


4. A law promulgated on the 21st July 
1934 (Lege pentru autorizarea Ministerlui 
de Lucrari Publice si Comunicatii de a 
concesiona Regiei Autonome C.F.R. ex- 
ploatorea exclusiva a carausiei publice de 
calatori, bagaje si marfuri pe unele dri- 
muri) authorises the Minister of Public 
Works and Communications to grant. the 
Rumanian State Railways Management the 
exclusive licence for operating (directly) 
over a certain number of roads (most of 
which are parallel to the railway) public 
road services for passengers, luggage and 
goods, according to an agreement to be 
come to between the said Minister and 
the Rumanian State Railways. 


The agreement described above was 
drawn up in August 1934 and it gives a 
list of 155 road sections reserved for the 
exclusive operation of public omnibus 
and lorry services by the Rumanian State 
Railways themselves. 

i | < i 


Saitzeriant. 


1. The federal law of the 2nd October 
1924 gave the Post Office Administration 
the exclusive right of operating regular 
road transport services for passengers, 


either themselves o 


a 


holders, This ie v i 


by several decrees issued by the Federal 
Council, dated the 23rd February 1926, 
30th April 1926, 5th January 1927, 14th 
October. 1933, and 30th January 1934. 


3. The federal law of the 15th March 


1932 (which came into force on the 
Ast January 1933) on automobile and 
motor cycle traffic gives first of all police 


regulations intended to increase the sa- 


fety of road traffic, and then deals with 
such questions as responsibility and obli- 
gatory insurance, working hours of dri- 
vers, the speed, weight, and dimensions 
of vehicles; 


4. The application of the above law 
was the subject of a first decree issued 
by the Federal Council, which also came 
into force on the 1st January 1933, and 
was followed by another decree relating 
more particularly to working hours and 
rest periods for professional drivers, 
dated the 4th December 1933 and put 
into force on the 1st July 1934; 


5. As regards co-ordination of the 
different methods of transport, the first 


step taken was by the federal law of the 


28rd January 1934 regulating the trans- 
port of goods on public highways by mo- 
tor vehicles, which will probably come 
into force during 1935 and be applied in 
several stages; 


6. The fiscal charges upon motor ve- 
hicles, except the duty on petrol, are not 
laid down by any single federal law, but 
are the subject of cantonal legislation. 
Although the taxes imposed differ con- 
siderably in the different cantons, the 


2. The order issued in es se Cre ras 
the ‘above law, published on the 8th June 1, 44 


1925, has been. modified and completed : fr rom the Fe deration t 


handed over to the “eanto 


hea, by the. anions gee 

A synoptic table of the taxes o1 
vehicles, giving the averages for the w 
country, was published in 1934 b 
Swiss Association of Motor-Lorry 


ners. f fae nas 


Czechoslovakia. 
1. The legislation in Czechoslovakia is 
based in general on the law on road mo- 
tor transport (Zakon o dopravé motor- 
ovymi vozidly) of the 23rd December — 
1932, published as No. 198 of the Law 
Compendium of the year 1932. — ‘S 
The details of the application of this 
law were the subject of a governmental 
order issued on the 16th February 1933, 
and published as No. 36 of the Compen- : 
dium for the year 1933. aaa gs 


2. The highway code is the subject of 
the ministerial order No. 81 of the year 
1910 for the former Austrian Empire, 
and of a similar decree, No. 57000, also 
issued in 1910 for former Hungary, these 
two orders forming up to the present — 
time the bases of the Czechoslovak law. — 
They were completed by a Czechoslovak 
law on the 16th July 1931, No. 120, fol- 
lowed by an order on the 30th June 1932, ais 
No. 107 (1). nie 

The contribution of owners of motor 
vehicles as well as motor transport firms 
towards the construction, reconstruction, : 


(1) A new ‘epade law on motor rapt a 
inspired by the principles of the internatio al 
convention made in this connection, is bein aes 
prepared. a 
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and maintenance of the public highways 
is fixed by the law of the 14th July 1927, 
No. 116, completed and modified by the 
law of the 7th May 1931, No. 76 (Zakon 
o silnitnim fondu). 

These two laws also deal with the tax 
on tickets issued to motorbus passengers, 
but the law of the 23rd December 1932 
altered the regulations in question by 
modifying their object (*). 


4. The responsibility of owners of me- 
chanically-propelled vehicles and of those 
using them or driving them are regu- 
lated by the former Austrian law No. 162, 
of the 9th August 1908, followed by de- 
cree No. 221 of the 28th October 1908, 
which lessened the obligations imposed 
by the former law on owners of vehicles 
running at low speeds. Another decree 
dated the 13th October 1927, No. 156, 
completes law No. 162 of the 9th Au- 
gust 1908. 

The obligation to take out an insurance 
-. policy is imposed, on those operating pu- 
blic road services, by the law of the 
23rd December 1932, the conditions of 
which are specified in the order of the 
16th February 1933. 


Jugoslavia. 


1. In Jugoslavia, special legislation on 
public transport was introduced by the 
law of the 12th December 1930 on firms 
undertaking regular or seasonal transport 
of passengers and goods in motor vehicles 
(Zakon o preduzetima za redovan ili po- 
vremen prevoz putnika i robe motornim 
kolima). 

However, except for clause 8, this law 
was rescinded and replaced by a new 
general law, the law on undertakings 


(1) A revision of the law of the 23rd De- 
ecember 1932 in hand; it also covers the fiscal 
charges laid down by the laws of the 14th Ju- 
ly 1927 and 7th May 1931 quoted above. 


(Zakon o radnjama) which included 
nearly all the essential regulations of the 
former law, together with a few new 
ones. 

§ 60 of the above general law puts mo- 
tor transport firms in the same position 
as the other firms covered by this law 
as regards the necessity of obtaining a 
licence. The general regulations laid 
down in §§ 61, 62, and 65 notably are 
applicable to such firms in particular. 
The first two paragraphs fix the condi- 
tions to be fulfilled by those applying for 
concessions, as well as the administrative 
procedure for granting authorisations; 
the last clause covers the control of the 
firms to which an authorisation has been 
granted. Two other paragraphs (§§ 102 
and 103) name the authorities grant- 
ing the concessions in general, and those 
for public road motor transport in par- 
ticular. These paragraphs replace the 
corresponding paragraphs in the law of 
the 12th December 1930, and in parti- 
cular the regulations contained in § 4, 
clauses 2 and 3, and §8§ 2, 4 and 9. 

Clause 1 of § 82 of the law on under- 
takings makes it obligatory for road mo- 
tor transport firms to take out an insu- 
rance policy to cover their responsibi- 
lities towards their clients, and third par- 
ty risks. Clause 2 of § 82 obliges the 
aforementioned undertakings to trans- 
port mails and to organise, with the help 
of the State, public services on new roads 
which are of importance for tourist traf- 
fic. Class 3 of this paragraph obliges 
firms operating tourist services to use 
suitable stock and the last clause lays 
down the scale fixing the total sum to be 
paid by the firm as a guarantee. 

The law on undertakings lays down in 
§ 83 that the Minister of Commerce and 
Industry, in agreement with the Ministers 
of the Interior, the Minister of Public 
Work, the Minister of Communications, 
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and also the Minister of Public Health, 
is to fix by means of Regulations the 
details of the working of transport under- 
takings, the scales for granting conces- 
sions to such firms, the insurances they 
are to take out, the vehicles to be used, 
and finally the control of all such firms. 

(These regulations, which are to be 
issued as a decree for the applications of 
the law on undertakings, are under pre- 
paration). 


2. Occasional transport of goods by 
motor lorry, worked professionally, is 
regulated by a decree issued by the Mi- 
nister of Gommerce and Industry, dated 
the 10th May 1934, on the basis of clause 
60 of the law on undertakings (Uredba o 
izdavanju dozvola za neredovan | povre- 
men] prevoz robe motornim kolima). 


3. Professional transport by omnibus 
and lorry, of passengers and goods, is 
subject to a transport tax, imposed by the 
law of the 20th February 1934, modifying 
the corresponding paragraph of the law 
on taxes. 

In pursuance of the general regulations 
(§ 22) of the law on national roads, as 
well as a similar provision (§ 33) of the 
law on other public highways, which lays 
down that the users shall pay a contribu- 
tion towards the maintenance of the 
roads, the Minister of Public Works 
issued, in December 1930, a decree on the 
payment of the said contribution (Upust- 
va za naplatu vanrednog doprinosa za 
odrzvanje drzavnih i nedrzavnih javnih 
putova) which contains the special pro- 
visions for public motorbus services and 
the carriers of goods by motor lorry. 


[ 628.4 (.45) & 628. 15 (.45) | 


The new Bologna-Florence “ Direttissima ” line. 


The Italian review « Annali dei Lavori 
pubblici » devoted its January issue to a 
detailed description of the new Bologna- 
Florence « Direttissima » line which was 
opened to traffic in April 1934. We think 
it will be of interest to give a brief account 
of this line with photographs and pictures 
so that our readers can judge the great 
importance and interest of this work, brought 
to a successful conclusion by the Italian 
State Railways. 

The completion of this difficult work has 
once more proved the outstanding ability 


of Italian engineers and contractors in this 


connection. 


* 
* * 


As far back as 1852, when studying 
the location of the railway line between 
Tuscany and Emilia, a direct line was 
considered, with heavy gradients, through 
the Setta and Bisenzio valleys. 

The present location through the Por- 
rettana was given the preference. The 
line was hardly open to traffic, however, 
when it was realised how inadequate it 
was for good and fast services between 
the: Capital and the Po valley. 

Before the war, the question was re- 
considered and work begun to locate a 
Florence-Bologne « Direttissima » line. 
This work, which was greatly hindered 
by the war, was continued half-heartedly 
after the armistice, during the social cri- 
sis which Italy underwent. As soon as 
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the Fascist Government came into power, 
it realised the importance of the new line 
and the work was hastened on with great 
activity until the line was completed and 
put into service on the 22nd April, 1954. 

Taken as a whole, the « Direttissima » 
starts from the Bologna station and runs 
into the old Pistoja-Florence line near 
the Prato station. 


Its chief characteristics are as follows : 


a) double track throughout; 
b) no level crossings; 


c) gradients less than 1 in 83, reduced 
to 1 in 125 in the tunnels (4 in 173 in 
the Apennine tunnel) ; 


d) radius of curves not less than 
800 m. (40 chains) on the Bologna-Casti- 
glione dei Pepoli section, and 600 m. 
(30 chains) over the rest of the line; 


é) stations with holding sidings 500 m. 
(1 640 feet) long; 


f) rails of the F. S. P. type weighing | 
50.6 kgr. (102 lb. per yard), 18 m. (59 ft. 
5/8 in.) long on 30 sleepers; 


g) electric traction. 


Table I below gives the chief charac- 
teristics of the new through line in com- 
parison with corresponding data for the 
present Porrettana (via Pistoja) and 
Faentina (via Faenza) lines. 


Fig. 1. — Crossing the Setta valley at Vado, 


means of shafts). 


whi 


Fig. 4. — View of the line. Fig. 4a. — View of a pylon. 


Figs 4 and 4a. — Telpher line between the northern portal of the great tunnel 
and the Ca Landino shafts. 


Fig. 5. — Excavating material for the embankment at the Prato station. Bucket excavator. 
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CHIEF CHARACTERISTICS OF THE « DIRETT 
_ AND PAENTINA LINES. 
‘Porre aie BolognasRinest a-Flor ence. 


Faentina—Bologna-Faenza- Florence. . ; 
Dir ettissima—New Bologna- Pr ato- Flor ence line. ei 


a 
we | Features. | Dir ettissima. Speirs 
Actual length. 96 km. 431 km. 1 150 ‘ane 
(59.6 miles). (81.4 miles). (93.2 miles). 
219 km. 250 km. —«{. 
(77.1 miles). | (186.1 miles). | (155.4 miles). |} 
mT .. Length of single track . . . . =e 109 km. — 100 km. | : 


(67.2 miles). (i ane miles). 
22 km : 9 km 
vg a: ES 4 miles). 


ag smiles): 


Length of double track. . . . 96 km. Hi : 
(59.7 miles). (13.7 miles). 
Leneth of tunnelseen Spee eee 36 km. «| 18 km. | 
(22.4 miles). | (11.2 miles). | 
Radius ofscurves: ae eee 600 m. ~ 300 am: 
: '_ (15 chains). 


a vena 


4 Virtual length 2°5- < “308.5 hee bed Bans 
Ee 
; 
_ 
: ( 30 chains). 


Maximum gradients : 


; ino bhecopen fe ee, Sees Tt im 833 Aime 385° 1 in 43. 
in: “tunnels Ra cauan eee ie TP in. 126g ‘1 in 40. if 1 in 40. 
in-stations 87 ee ee 1 in 400. 1 ta38. = 1 in 333. 
? Motive powers * Apmn7 ee eo ee Electric. Electric. Steam. 
36 ker. 36 ker. 


Rails. Atice oe eee ee ee 50.6 kgr. 
: (102 1b. p. yd. (72.6 lb. p. os | (72.6. PY): 


In addition to the construction line in 
the Setta and Bisenzio valleys, a telpher 
line 9 km. (5.6 miles) long rising 262 m. 
(860 feet), was built on the steepest part 
of the Apennines in order to facilitate 
the construction of the tunnel near the 
Ca di Landino inelined shafts. This 
telpher could transport 27.5 tons of ma- 
terial per hour; it was fitted up in 1924 
and worked until the end of 1931, when 
it had carried 75 000 tons of material. 

Special attention was paid to the sani- 
tary services at the workings; hospitals 
fitted with all necessary modern equip- 
ment were set up on the job. 

Special medical precautions were taken 
to avoid infection from miners’ worm — 
anchilostoma duodenale — which is not 
unknown in this region. It may be re- 
membered that 10000 workmen died 
from this infection during the work on 
the St. Gothard. 


The precautions taken proved so effi- 
cacious that no cases of this illness were 
reported during the whole period of 
working, 

The most important: Pra difficult 


constructional work. on the line was the 


long tunnel through the Apennines. As 
regards length it is comparable with the 
Simplon tunnel, but the conditions under 
which it was driven are completely diffe- 
rent, The Simplon tunnel is formed of 
two single-track sections which are 
separate and some distance apart, and 
bored at a great depth through primary 
rock; the hardness of the rock, the high 
temperature, and the springs of warm 
water were the chief preoccupations. 

The Apennine tunnel, on the other 
hand, is a double-track tunnel driven 
through tertiary soil with heavy thrust. 
Inflammable gases and serious flooding 


had to be pa mh Table II below 


Fig. 6. — Compressed-air locomotive (large type) for traction in the great tunnel. 
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Fig. 7. — Logaro working. — Sulzer ventilators of 24 m3 (847.5 cu. ft.) per second capacity. 


Fig. 8. — Ventilators in the great tunnel. 
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Fig 


pm the Ca Landino shafts. 


ig. 11. — Metal centring of the roof work. 
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Fig. 13. — Timbering ot the roof. 


gives comparative, information about the 
~ Alpine ari oe 


Tunnel. 


Fréjus 
1857-1870. 


St.-Gothard 
1871-1880. 


Arlberg 
1880-1883. 


Simplon. 
1898-1905. 


Loetschberg 
1906-1911. 


Apennine 
1920-1934. 


Line. 


-Turin- 
Modane. 


Chiasso- 
Lucerne. 


Innsbrueck- 
Berne. 
Brig. 
Brig- 
Berne. 


Bologna- 
Florence. 


inoiadosales ; 


Length, 


| 13.635 km. | 


| Single | 
‘OF 


“som hte 
(miles). track. 


Double 


Straight. Italy, mi ii 
| (8.472 m.). tracks aise. ic | France, die ohrae feat 
| 14.920 km. | Double. | Do, | 1 im 172. | 210° 
(9.291 m.). Nn ee as ae 
10.280 km. | Double. | Do. - Bale 66, |. 826 
(6.388 m.). : 1070 
19.802 km. | 2 head: | Do. |: aceot 1 in 500.) 247 n 
(12.3805 m.).| ings, | Italy, i in 143. (810 f 
- single. (on 1. t il 
14.536 km. | Double. | Mixed. 1 in 143, % 373 m. 
(9.032 m.). meen le (1 224 ft.). 
18.507 km. | Double. | Straight. ‘Lain 172, 190 m. 
(11.500 mJ.) jaa 


Pos ft. Seas 


As stated above, 


the nature of the 
ground varied much, and included shale, 


clay, marl, sandy clay, macignos, etc... 


As a rule, the conditions found during 
the work were in agreement with the in- 
formation provided by the re a 


geological survey. 


TABLE OF THE POWER INSTALLED IN THE TUNNEL WORKINGS 


of the oat a means ‘of ie incline 


shafts. 


’ TaBLe TIT. 


The table balows gives some side of the: * ~ 
poyeye installed on ‘each of the VE 


UNDER THE APENN INES. 


High-pressure compressors . 
Low-pressure compressors “or boring #.P. 


Ventilation 


HEP: 


Re 4 | 


Nottiern® 
side. 


incon shaft} s ES e = 
at Cadi | So ern 
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Figs. 14 and 14a. — The twin inclined shafts at Ca Landino. 


Fig. 14a. — Double passing siding for the trolleys. 


Separate equipment and mains were 
provided to feed compressed air to the 
drills, to the traction motors, and also for 
ventilation. 


The drilling was done with com- 


pressed-air hammers under a pressure of 
7 atm. (100 lb. per sq. inch). 

Compressed air motors with a pressure 
of 14-15 atm. (199-213 Ib. per sq. inch) 
were used for haulage. 


Middle section for the passing station. 


16. — End section, on the Florence side, of the subterranean passing station. 
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oding at the 5.833th km, (3.63 miles) the Florence end. 


_. Fig. 18. — View of the spring; Fig. 19. — Masonry dam built in front 


 _ flow: 250 litres (3.53 cu. feet) per second. _ of the spring. 


20. — Arrangement to break the force of the water from the spring. 34 
: > SMS <The z 
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Fig. 21. —- Fire caused by gas at a point 3.07 miles from the Bologna =~ 


; ; enl of the great tunnel. The vaulting invaded by the flames. 


a “ 
Wipe 22 Viaduct over the Setta, near Vado, with 7 arches of 20 m. (65 ft. 
: span, and 7 of 25 m. (82 ft. 1/4 in.). 
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Fig. 23. — Viaduct over the Setta near Vado. — Detail. 


7 3/8 in.) 


Fig. 2 
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span, and one of 12 m. (39 ft. 4 1/2 in.). 


cord 


. — Skew bridge over the river Bisenzio, with 3 arches of 11 m. 
span, and one of 12 m. (39 ft. 4 1/2 in.). 


Fig. 26. — Portal of the great tunnel, on the Florence 


side. 


So 


a 


— Bridge over the river Farnetola, with 11 arches of 20 m. (65 ft. 7 3/8 in.) 


(36 ft. 1 in.) 
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Fig. 28. — The Prato station. 


The average volume of air used for 
ventilation during twenty-four hours 
was : 

1645 000 m* (58093175 cu, feet) at 
the northern end; 

1555 000 m* (54944825 cu. feet) in 
the inclined shafts; 

970000 m® (34255550 cu. feet) at 
the southern end. 

The Belgian method was mainly used 
in driving the tunnel. 

The average progress was 1.91 m. (6 ft. 


he 


3 3/16 in.) from the northern end, 
3.34 m. (40 ft. 11 1/2 in.) in the shafts, 
and 2.32 m. (7 ft. 7 3/8 in.) from the 
southern end. 

In addition, alongside the tunnel pro- 
perly speaking, a long siding section was 
driven near the inclined shafts to form a 
passing station 1224 m. (1338 yards) 
long. 

The greatest difficulty that had to be 
overcome in driving the tunnel was due 
to escapes of gas and flooding. 


Figs. 29 to 31. — Electrification of the line. 


Fig. 29. — 60-kV. primary line on the Vergato-Grizzana section. 


Part seen uncovered at the beginning of the 6U-kY, 
primary groups. 


Fig. 30. — Grizzana sub-station. 


Tig. 31. — Locomotive in 


The gas was mainly composed of me- 
thane (97 %) and nitrogen, which accu- 
mulated in the high parts between the 
timbering, was very inflammable, and 
exploded when mixed with the right pro- 
portion of air. 

In spite of the precautions taken and 
the very strict rules observed in the 
workings, there were several unfortunate 
fire outbreaks. 

Among the precautions taken, 
following may be mentioned : 

1) the use of electric accumulator 
lamps; 

2) gas warning lamps; 

3) distant electric blast firing; 


4) installation of fire protection wa- 
ter mains under pressure; 


the 
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service on the Direttissima. 


5) transport by compressed air loco- 
motors; 


6) gas exhausters. 


Together with the gas, severe flooding 
gave rise to serious difficulties when 
carrying out the work. 


Additional work was necessary in or- 
der to render the lining waterproof by 
injecting cement mortar under pressure, 
with or without water-resisting products 
added to it. 

Although the tunnel under the Apen- 
nines is the most important work on the 
line, there are also a great many masonry 
viaducts, as well as metal and concrete 
bridges. 

To complete these structures, 490 000 
m® (640920 cu. yards) of masonry were 


Figs. 32 and 33. — Electric power signalling. 
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Fig. 3 33. — Semaphores, protecting the Grizzana station near Bologna, fitted on one of the 
electric-traction gantries. 


used, Brickwork sits Hydreaiie lime | n 


mortar was chiefly used. 
Among the more important viadu 


mention must be made of the: . 


viaduct at Vado, a bridge over the. Far- 
netola river, and two skew bridges o over 


‘the Bisenzio river. 
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Fig. 34. — Starting signals, at Grizzana 
station, on a bracket post. 


Protective works had to be carried out 
in the cuttings and on embankments, 
and several tunnels of lesser importance 
than the long Apennine tunnel had to 
be driven. 


: a 
long and a passenger subway bet 
platforms 3. mmc (Diftr- 10. 1/8o8 


also the block signal. 


“are 700 to 1200 m, ( 


ee — ‘are sae 


of not more oN 1 in 666 | 
400. At each of these stat 
is a holding siding 500 m. 


As we have already mentioned, ‘there itch : 
is also a passing loop about the ‘middle. +a 
of the Apennine tunnel. + ae 


The new line is electrified. It was oon 


estimated that, in any case, the trains 


could not be hauled through the long as | 


tunnel by means of steam traction, unless 
important — ventilation equipment wast (= 
installed. : Feaee 


In considering the various systems, 
the choice fell on electrification using 
direct current at 3000 volts, with over- 
head contact wire. 

The signalling of the new line is work- 
ed on the automatic block system, the 
block sections being 4 to 5 km. (25 to< 
3.1 miles) long; the block signal is dou- 
bled by a warning signal at a distance ‘ 
of 450 to 300 m. (492 to 328 yards), “] 
according to the local conditions. 

In the stations the starting signal is. 
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Results of recent steam locomotive tests, 
by Prof. Dr.-Ing. H. NORDMANN, Reichsbahnoberrat, Berlin. 


(VDI. Zeitschrift des Vereines Deutscher Ingenieure.) 


As locomotives of unusual types, designed 
to obtain much higher heat efficiency, have 
given rise to many difficulties, and as fuel 
costs are a relatively low proportion of the 
total operating expenditure, good locomo- 
tives of normal types are being better appre- 
ciated. The author deals with their fuel con- 
sumption and gives data collected recently 
on locomotives with more than two cylin- 
ders and compound locomotives. He shows 
that the thermal advantage of double ex- 
pansion is very restricted and conditional. 
He examines the efficiency as expressed by 
the ratio of the drawbar horse-power to the 
indicated horse-power, and explains how 
this efficiency can be increased, in view of 
very high speeds, by streamlining. He des- 
cribes fast runs made by simple-expansion 
locomotives of ordinary design. 


Evolution of the steam locomotive 
as regards heat economy. 


When the locomotive tests recently 
carried out by the Reichsbahn are exa- 
mined, it is noticed, probably with sur- 
prise at first, that they only deal with 
locomotives of standard design, i.e. lo- 
motives with pistons and direct exhaust, 
with a boiler of the usual type. This 
is not mere chance. The Reichsbahn 
wished to mark a stage in locomotive 
development and the tests were not only 
intended to give a general review of mo- 
dern theories of locomotive construc- 
tion, but contributed largely to raise 
such theories. 

Some ten years ago it was possible to 
foreshadow two lines of evolution, One 
concerned the normal design. Through 
the Reich taking over the railways in the 
different States, the possibility of a 20- 


ton axle load on many of the trunk lines, 
finally and especially unification and 
standardisation, produced many new 
schemes amongst which those in connec- 
tion with the express and heavy goods 
locomotives were the first to materialise. 

The standard locomotive designs, and 
soon after the designs for engines with 
lighter axle loads, provided for well 
thought-out boilers with large super- 
heaters, it is true, but what was really 
sought for was to provide good loco- 
motives for future working rather than 
exceptional results in the way of heat 
economy. Now, at that time heat eco- 
nomy — considered more or less alone 
— was of general interest even in the 
construction of stationary engines. In 
this way we assisted to a second orienta- 
tion of the evolution, naturally at first 
only applicable to some experimental lo- 
comotives which, by extending the tem- 
perature or pressure drop range, are ex- 
pected to give a greatly increased ther- 
mal efficiency. We would mention the 
turbine and ultra-high-pressure locomo- 
tives (1) to which was added, though 
outside the field of the steam locomotive, 
the diesel locomotive (2), whereas the 
locomotive burning pulverised coal (*) 
had an ordinary boiler fitted with a 
pulverised-coal burner and a tender of 
an unusual design. In addition to the 
expected slightly higher boiler  effi- 
ciency, the latter experiment represented 


(1) See H. Norpmann, Z. VDI, vol. 74 
(1930), p. 173; Fr. Wirre and R. P. WAGNER, 
Z. VDI, vol. 74 (1930), pp. 1073 and 1141. 

(2) See M. Maygr, Z. VDI, vol. 76 (1932), 
p- 705. 

(3) See H. NorpMann, Z. VDI, 
(1929), p. 951. 
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The Deutsche Reichsbahn. must be gi- 


ven credit for having undertaken these. 
experiments on a large scaie, and for. 


having neglected none of the possible 
forms of evolution of the locomotive. At 


the 1930 (Madrid) Session of the Inter- 


national Railway Congress Association, 
the question of improving the thermal 
efficiency of locomotives occupied much 
place and the German report (4) was the 
fullest : it was in fact the only one to 
give the results of large-scale trials. 

No definite conclusion was come to 
at that time. Economic theories have 
changed moreover. As in the case of 
stationary plants, the idea of heat eco- 
nomy alone has given place to an inves- 
tigation into the overall economy. 

In one of the German reports (5) for 
the Second World Power Conference, 
Berlin 1930, F. Fucus gave the locomo- 
tive running costs on the Reichsbahn for 
1929, the most striking feature of which 
was that the fuel cost was only 23 % of 
the total locomotive expenditure; besides 
a few less important items such as feed 
water and oil, the charges were given 
under three main headings: capital 
charges, maintenance, and enginemen’s 
wages. Since that time, the cost of coal 
still dropped to 21 %; in other words 
the results obtained by improving the 
thermal efficiency only affect one quar- 
ter to one fifth of the total locomotive 
costs. In a second report (°) for this 
Conference, we pointed out that im- 
provements in thermal efficiency are 


eptions (4) that on 


‘is ‘to Bi eS ee cnet higher 


ea be the heat 


and maintenance costs. 
Then re leeeiiot See 


gnties up ‘see poiees bate: 
the use of a epee engine. 


anything ong reg sees of work ing : 
is particularly harmful. For all these 
reasons the value, as a system, of. the 
new types of locomotives which in spi : ae 
of their small numbers were very highly = 
esteemed a few years ago, has fallen con- | 
siderably. Evolution will not stop, how- 
ever, though it will not be so rapid as — + 
before, and the operating service will 

not count on such engines, at least for acy 
the present. The pulverised-coal loco- — 
motives are the only ones which have 
passed the tests so far and are con- 
paper se in Sa de but crete have the | 


(4) H. NorpMann, Bulletin of the Interna- 
tional Railway Congress Association, January 
1930, p. 259. 

(5) F. Fuous, « Die Entwicklung des 
Dampf-Lokomotivparks der Deutschen Reichs- 
bahn » (The evolution of the Deutsche Reichs- 
bahn locomotive stock). ‘Second World Power 
Conference, vol. 17, ‘Berlin, 1930, p. 53(German 
edition) . j 

(6) H. NorpMANN and R. P. WAGNER: 
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Under such conditions, the value of 
the usual types of locomotive must ne- 
cessarily rise considerably and the work 
of perfecting the old tried design of 'o- 
comotive in its details, while retaining 
its present form of construction, has 
been given the first place, even in the 
tests. 

Any better thermal results obtained in 
this case are also, at least to a large 
extent, an overall saving, as they are not 
accompanied by any marked increase 
in the capital and maintenance costs. 

Then too, the investigation work is 
of value from such purely practical 
points of view as suitability for high 
speeds or the more accurate demarkation 
of the field of utility of locomotives 
with two, and those with more cylinders. 
As known factors are usually in ques- 
tion, successful results can be applied 
straight-away to the next batch of loco- 
motives built, whereas in the case of 
any unusual design, the behaviour of the 
locomotive under the ideal conditions at 
Grunewald must be confirmed by pro- 
‘longed service trials before an order of 
any importance can be justified, and 
consequently before profiting to any 
appreciable extent by the possible sav- 
ings. 

The rest of this article therefore will 
consider the usual type of locomotive 
from new angles, based on recent tests 
at Grunewald. 


Consumption figures and their depend- 
ence on the steam pressure and tem- 
perature. 


This leads up to the question of know- 
ing how the consumption figures of mo- 
dern Stephenson-type locomotives (8) 


(8) The text and figures mainly relate to 
the following types : — Class 01, heavy stan- 
dard 4-6-2 two-cylinder engine, simple ex- 
pansion, axle loading 20 tons, boiler pressure 
16 kgr. (227.6 lb. per sq. inch); — class 02, 
heavy standard 4-6-2 express engine, com- 
pound, 4 cylinders, axle loading 20 tons, boiler 
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should be shown and how far the heat 
efficiency. can be increased without 
exceeding the limits of pressure and 
temperature for the normal type of lo- 
comotive, especially with the usual de- 
sign of boiler. As the Maffei turbine 
locomotive (9) was already fitted with 
a normal design of boiler at 22 kgr. 
(312.9 Ib. per sq. inch) pressure and a 
copper firebox, we can now hope to use 
a pressure of 25 kgr. (355.6 lb. per sq. 
inch) in a boiler built of special steels, 
firebox included. We already know the 
thermal results given by the 6 German 
engines built for experimental purposes, 
different materials being used in the 
construction of the boiler. The same 
remarks apply to the 4-cylinder com- 
pound express locomotive already men- 
tioned in the technical press many 
times (1°). 


pressure 16 ker. (227.6 lb. per sq. inch); — 
class 03, light standard 4-6-2 express locomo- 
tive, two cylinders, simple expansion, axle 
loading 17 tons, boiler pressure 16 kgr. (227.6 
lb. per sq. inch); — class 04, 4-6-2 express 
locomotive, 4 cylinders, compound, boiler pres- 
sure 25 ker. (355.6 Ib. per sq. inch) (experi- 
mental locomotive) ; — class 17 (265), S 10:, 
4-6-0 express locomotive (‘Prussian), 4 cylin- 
ders, compound, boiler pressure 15 kgr. (213.3 
Ib. per sq. inch) ; — class 18, 8 3/6, 4-6-2 ex- 
press locomotive (Bavarian), 4 cylinders com- 
pound, 18 tons, 16 kgr. (227.6 lb. per sq. 
inch) ; — class 38 P 8, 4-6-0 passenger loco- 
motive (Prussia), 2 cylinders, simple expan- 
sion, pressure 12 kgr. (170.7 lb. per sq. inch) ; 
— class 39 P 101, 2-8-2 passenger locomotive 
(Prussia) three cylinders, simple expansion, 
pressure 12 kgr. (170.7 lb. per sq. inch); — 
class 43, standard 2-8-0 goods locomotive, 2 cy- 
linders, simple expansion, axle load 20 tons, 
pressure 14 kgr. (199 lb. per sq. inch); — 
class 44, standard 2-10-0 goods locomotive, 
4 cylinders compound, axle load 20 tons, pres- 
sure 25 kgr. (355.6 lb. per sq. inch) (experi- 
mental locomotive); — class 85, standard 
2-10-2 goods tank engine, simple expansion, 
three cylinders, axle load 20 tons, pressure 
14 kgr. (199 lb. per sq. inch). 

(9) See K. Imretp, Z. VDI, vol. 70 (1926), 
p. 1565. 


(10) See VDI-Nachr., vol. 13 (1933), No. 11, 
p. 1; F. Wirte, Ztg. Ver. Mittelewrop. Hinsenb: 
Verw., vol. 73 (1933), p. 431. 
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It is too early, however, to review as 
a whole the final results of boilers pres- 
sedcat 25, ker (359.6) Ib), seems thre 
materials used are still giving rise to 
some difficulties. 

How do the fuel consumption figures 
present themselves? Figure 1 shows as 


0 20 700 600 == 800 
PAT) Lughakenleistung 


PS (eft) 


Fig. 1. — Steam consumption of different 
locomotives in terms of the effective horse- 
power. Steam production: 57 kgr. per m2? 
(11.67 lb. per sq. foot) per hour at 100 km. 
(62 miles) an hour in terms of the drawbar 
horse-power. At the « boiler limit » a cor- 
responding power is developed for a steam 
production of 57 kgr. per m2 per hour. For 
the classes of locomotive considered here see 
footnote (8). ; 


Explanation of German terms: 


Kg/PSh (eft.) = kgr. per effective horse-power-hour. 
— Dampfverbrauch = steam conswnption, — « Kes- 
selgrenzen » = « boiler limits ». — Mit gesteigerter 
Uberhitzung = with higher superheat. — Zughaken- 


leistung = drawbar horse-power — PS (eff.) = 


effective H.P. 
an example, in terms of the drawbar 
horse-power, the weight of steam used 
at a speed of 100 km. (62 miles) an hour. 
The speed has to be taken into account 
especially for the reason that the steam 
consumption of the locomotive itself, 
and therefore the efficiency between the 
piston and the drawbar, largely depends 
upon the speed. A few examples are 
all that can be given within the restricted 
limits of this brief article. 

The numerical data relating to weights 
remain of much importance because they 
are compiled from the original records : 


700 10 =1400 §=—7600 ~—*7800 


total steam consumption and drawbar 
horse-power, the first of which, in the 
well-proved hypothesis of a _ given 
maximum continuous output of the 
boiler, decides the power at the drawbar 
usable during a prolonged period, and 
thereby fixes the journey time. The way 
the set of consumption curves is scatter- 
ed — the details of which will not be 
dealt with here — is due to the varying 
thermal efficiency of the locomotive. 
Each curve is also subject to certain 
tolerances in addition to those of the 
measuring instruments; it varies, for 
example, according as the journey is 
made in summer or in winter, that is 
to say with a different air resistance, 
seeing the air has a different density, 
or the engine mechanism is more or less 
worn. Then too, there is also a doubtful 
factor in comparing the calorific value 
of a kilogramme of steam, as it varies 
with the pressure and superheat. The 
best modern locomotives use on the 
average at 100 km. (62 miles) an hour 
some 9 ker. (19.84 lb.) of steam per 
effective horse-power-hour at full power. 
The 04 class locomotive, with a boiler 
pressure of 25 kgr. (355.6 lb. per sq. 
inch) has used no more than 7.6 kgr. 
(16.75 lb.), and even with very high 
superheat obtained by means of addi- 
tional tubes, 7 kgr. (15.43 lb.) per effec- 
tive horse-power. 


More comparable data — ignoring in- 
dicator errors — are to be found in the 


consumption per indicated horse power 
di = de (fig. 2) in which d, is ob- 
tained by experiment, as we are dealing 
with the actual work done in the steam 
cylinder, and the great influence of the 
overall mechanical efficiency is almost 
eliminated. This effect is, all things 
considered, that of the speed, and if it is 
not completely eliminated, it is due to 
the loss through wire-drawing due to 
the gear increasing with the speed, 
whereas the loss through leakage de- 
creases at the lower mean steam pres- 
sures obtained at high speed with re- 
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duced cut-off as does the wasteful ex- 
change of heat between the steam and 
the cylinder walls, seeing that the time 
of each piston stroke is shorter. These 
effects act in different directions and 
thus partly neutralise one another, so 
that up to considerable speeds the value 
d; is slightly reduced. However, the 
variation is not excessive, so that con- 
sumption figures which in their order 
of magnitude apply to a wide range of 
speeds can be quoted here. 

Figure 6 gives figures of 6.1 to 6.3 kgr. 


7400 7600 
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Fig. 2. — Steam consumption in kgr. per I.H.P. 
of different locomotives at 100 km. (62 
miles) an hour. 


Speed in terms of drawbar horse-power. 


(13.44 to 13.89 lb.) per 1.H.e., the optimum 
values for our locomotives using 16-kgr. 
(227.6 lb. per sq. inch) steam pressure 
and about 400° C. (752° F.) superheat. 
The express engine with 25-ker. 
(355.6 lb. per sq. inch) working pressure 
and 410° C. (770° F.) superheat temper- 
ature shows 5.6 kgr. (12.35 Ib.) per 
LH.P., and when the superheat was car- 
ried to a yery high figure only 5.1 ker. 
(11.24 Ib.) per 1H.p, The experimental 
class 2-10-0 heavy goods engine, 25-kgr. 
(355.6 Ib. per sq. inch) pressure, which 
is also a 4-cylinder compound, used even 
less than 5 kgr. (11.0 lb.) per 1.H.p. These 
values expressing weights have, it is 
true, the disadvantage that their calorific 
value varies with the steam temperature. 
The steam consumption by weight can 
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be converted by combining it with the 
calorific value of each kilogramme of 
steam at the measured superheated tem- 
perature, in kgr.-calories per effective 
horse-power-hour, in order to get a fixed 
value directly comparable with the calo- 
rific value of the coal. When this is 
done, recent locomotives, and also the 
good old S 10, class engine, show a 
consumption lying between 6500 and 
6 000 kgr./cal. (25 800 and 23 800 B.T.U.) 
per effective H-.p.-hour, at 100 km. 
(62 miles) an hour of course; only with 
the 01 locomotive is the value a little 
less, but with the 25-kgr. pressure loco- 
motive it does not reach 5500 kgr./cal. 
(21 825 B.T.U.) per effective u.P.-hour. 
It is therefore better than the ultra-high- 
pressure engine at 60 kgr. (853 lb. per 
sq. inch) (two-pressure Schmidt-Hen- 
schel engine) (1!) in its original form, 
which, it must be admitted, was the re- 
sult of an ill-conceived rebuilt of aS 10, 
locomotive and only worked at full 
power with 50 % of actual high-pres- 
sure steam, owing to the design of the 
high-pressure boiler having been badly 
adapted as built. 

On the other hand, this engine gave as 
good results as the turbine engine — 
which is to be altered and improved — 
at its normal working consumption, 
which proves that the complicated tur- 
bine locomotive was too little advance 
on the standard locomotive, such im- 
provements moreover being obtainable 
with a first-class locomotive of ordinary 
design; then too, outside the normal 
working range, the engine works very 
often under much less favourable condi- 
tions than the normal design of loco- 
motive. 

Figure 3 shows the heat used in the 
steam in terms of indicated power, start- 
ing from the feedwater-heater temper- 
ature, that is to say deducting the heat 
recovered from the exhaust and restored 


(11) P, Waener, Z VDI, vol. 72 (1928), 


p. 1521. 
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to the boiler. The heat used, shown by 
the indicator cards, has the good feature 
that it is little influenced by the speed, 
and gives therefore values more gener- 
ally applicable, unlike the kgr./calories 
per effective u.pP., which are definitely 
tied to the speed. The best locomotives, 
including once again the S 10,, but not 
the large compound class 02 engines at 
that speed, take much less than 5 400 
kgr./cal. (21 430 ,B.T.U.) per 1.H.P.-hour. 
One of the class 03 locomotives tested 
(03030) gave 4050 kgr./cal. (16 070 B.T. 
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Lughakenleistung 

Fig. 3. — Heat expended in the steam in 
kgr./eal. per I.H.P.-hour in terms of the 
drawbar horse-power. The heat expended 
is calculated at the feed water heater out- 
let. Speed 100 km. (62 miles) an hour. 


Note: Wiirmeverbrauch im Dampf = heat expenditure 
in the steam. 


U.) per 1.0.p.-hour, probably owing to the 
rather low value of y obtained (see be- 
low), and the other (03001), 4190 kgr./cal. 
(16 630 B.T.U.) per 1.u.P.-hour. The ultra- 
high-pressure locomotive, H 17206, with 
4150 kgr./cal. (16 290 B.T.U.) per 1.H.P.- 
hour is hardly better than the 01 loco- 
motives. The new express locomotives 
with average pressure taking 3 900 kgr./ 
cal. (15 480 B.T.U.) per 1.H.p.-hour are 
better than any. The 25-kgr. (355.6 Ib. 
per sq. inch) pressure goods locomo- 
tive, not shown on the figure owing to 


its different speed, with 3610 kgr./cal. 
(14 325 B.T.U.) per 1.H.p.-hour, gave still 
better results. What is more important, 
however, from an operating point of 
view, is that the consumption of the 
standard locomotives is definitely less 
than that of the old 12 to 14 kgr. (170.7 
to 199.0 lb. per sq. inch) pressure loco- 
motives with a lower steam temperature. 
The consumption of the P 8 and S 10, 
locomotives is not much below 5 000 
kgr./cal. (19 840 B.T.U.) per 1.4.p.-hour 
and that of the P 10 locomotives is not 
even as low as this figure. 

As far as the preponderating econom- 
ical factor is concerned, the consump- 
tion of coal per effective H.P.-hour,; in- 
cluding therefore the efficiency of the 
boiler, its specific value at 100 km. 
(62 miles) an hour, usually slightly 
exceeds 1.3 kgr. (2.87 lb.) of coal per 
drawbar horse-power; the 01 locomotive 
alone is below with 1.27 kgr. (2.80 Ib.) 
per drawbar u.p.-hour. The 04 locomo- 
tive (pressure 25 kgr. = 355.6 lb. per sq. 
inch) only uses 1.05 kgr. (2.32 Ib.) per 
H.P.-hour. These figures are for the usual 
coal of a minimum calorific value h, 
= 7000 kgr./cal. per kgr. (12 600 B.T.U. 
per lb.). 

If these figures are compared with 
stationary engine results (the consump- 
tion at the drawbar would be comparable 
for example to the « horse-power at the 
pit » of winding engines) the above fi- 
gures must be multiplied by n = 0.7 for 
100 km. (62 miles) an hour (see below) 
and then becomes quite different, na- 
mely 0.9 and 0.72 kgr. (1.98 and 1.59 Ib.) 
per I.H.P.-hour. 


In the case of the 25-kgr. (355.6 Ib. 
per sq. inch) pressure goods locomotive, 
which is very good as regards evapor- 
ation, the coal used falls to 0.67 kgr. 
(1.47 Ib.) per tu.p.-hour at 60 km. 
(37.3 miles) an hour. As with the 01 
and 03 express locomotives, there are 
working zones away from the 100-km. 
(62 miles) an hour speed and the 
maximum capacity of the boiler, in 
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which the corresponding coal consump- 
tion falls below 0.9 to 0.87 and 0.85 kgr. 
(1.98, 1.91 and 1.85 Jb.) per 1.H.p.-hour. 

If we take the coal consumption when 
the boiler is working to its maximum ca- 
pacity (« boiler limit ») in terms of the 
speed (fig. 4), we again find it is 
sometimes less than 1 kgr. (2.20 lb.) per 
drawbar u.p.-hour. For example it is 
0.97 kgr. (2.13 lb.) at 60 km. (37.3 miles) 
an hour for the 0.2 locomotives; 0.94 kgr. 
(2.07 Ib.) at 80 km. (49.7 miles) for 
the 25-kgr. (355.6 lb.) pressure locomo- 
tive, and only 0.84 kgr. (1.85 Ib.) 
for the 25-kgr. (355.6 lb.) pressure goods 
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Fig. 4. — Coal consumption at the « boiler 


limit >» (57 kgr. steam per m2 — 11.67 lb. 
per foot per hour) in kgr. per effective 
drawbar horse-power-hour, at different train 
speeds. 


Note: Fahrgeschwindigkeit = train speed. 
Kohlenverbrauch = coal consumption. 


and passenger locomotive. The curves 
for the compound locomotive rise defi- 
nitely more sharply; they turn slightly 
upwards when the speed exceeds 90 km. 
(56 miles) an hour, except in the case 
of the S10, locomotive, which is not too 
efficient because of its excessively large 
cylinders and gave the same results 
when working simple. The fact is that, 
at low speeds, the recent 02 and S 3/6 
compounds, with their better boiler 
efficiency, are the best of the present 


locomotives. The two 01 locomotives of 
different manufacture slightly differ in 
their cylinders and boilers and also in 
the tolerances allowed. The 25-ker. 
(355.6 lb.) locomotives have given par- 
ticularly good results, never equalled 
before. 

As regards the ultimate development 
of the normal type, it may be questioned 
whether the superheat temperature 
should not be raised in the case of the 
25-kgr. (355.6 lb.) pressure boiler, so as 
to make sure that, with the prolonged 
expansion in the compound locomotive, 
the steam does not reach the saturation 
zone, earlier tests having demonstrated 
the value of the exhaust steam remaining 
superheated (72). Another question, in 
using simple expansion to avoid com- 
pounding, is whether equally favourable 
figures can be obtained by using lower 
steam pressures, such as 20 kgr. (284.4 
Ib.), but with very high superheat. The 
resulting advantage would be a lower 
mean cylinder (piston rings) tempera- 
ture than in the high-pressure cylinder 
of a compound engine and, in view of 
the difficulties still experienced with 
high pressure, a less severe specification 
for boiler materials. This would appear 
to be a very good solution, especially 
having regard to the published consump- 
tion figures (13) of some recent 20-kgr. 
(284.4 lb.) pressure French locomotives. 
However this is not in any way an ob- 
jection to the higher pressures also 
tested in Germany. 


Multi-cylinder locomotives and compound 
locomotives. 


The position of the two problems, to 
some extent related to one another, of 
locomotives with more than two cylin- 
ders and compound locomotives is that, 


(122) H. NorpMANN, Organ fiir die Fort- 
schritte des Hinsenbahnwesens, vol. 67 (1930), 
p. 241. 

(183) See, amongst others, M. A, PARMAN- 
TIER, Revue Générale des Chemins de fer, 
vol. 51 (1932), second half, p. 187. 


in the absence — or perk 


with two or more cylinders and 


of —= - further test, work, no 


simple or double expansion. 


A large number of cylinders will be 
considered when the tractive effort be- 


comes so great that the pressure exerted 
by the two pistons is considered too 


great for two crank pins. When the 


number of revolutions per minute is 
very high, there will be a tendency to 


think that a two- -cylinder motion may. 


set up excessive disturbing forces, that 
is to say the running will not be smooth 
enough and the vibrations of the locomo- 
tive too violent. In this event a three- 
cylinder motion with the three cranks 
at 120°, or a four-cylinder mechanism 
with the four cranks at 90°, well balanced 
and practically free from disturbing 
movements, is thought necessary. 

The first limiting condition, consi- 
dered by itself, is undoubtedly very high, 
as is shown by the great tractive efforts 
corresponding to an adhesive weight of 
95 to 98 t. (93.5 to 96.5 Engl. tons) of 
the class 95 (T 20) and 43 two-cylinder 
locomotives. The force exerted on the 
pistons — and consequently the hori- 
zontal thrust on the crank pins — of 
large cylinders of 700 and 720 mm. 
(27 1/2 and 28 3/8 inches) diameter 
reaches 53 to 56 t. (52.2 to 55.1 Engl. 
tons) when the boiler pressure is 
14 ker./cm? (199.1 Ib. per sq. inch). 

The two-cylinder type of the class 43 
engine has been given preference over 
the three-cylinder class 44 engine, of 
which an equal number were originally 
built; it is simpler and also more eco- 
nomical as regards steam consumption. 
In many cases, however, the multi-cylin- 
der design may be preferred because of 
the disturbing movements of the heavy 
rods. An example of this is found in 
the new class 85 locomotive for the 
H6llental line (74). 


(144) See E. Wontrese, Z. VDI, vol. 77 
(1933), p. 904. 
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ian in the same degree, ‘at once a er 
as a first condition to the use of the 


three-cylinder engine. The _dynamo- 6 
meter-car diagrams also demonstrated 


the small variations of tractive effort as 
compared with the violent oscillations. " 
of the T 20 class. * 
The specific steam consumption ofthe | 
three-cylinder engine is only slightly 
higher, the loss of power, for the same 
boiler output, is so small that it can be ~ 
made good by a slightly increased eva- 
poration, and finally the maximum trac- 
tive effort is definitely greater thanks 
to the larger adhesive weight and the 
uniform tangential ‘effort. . 
Now let us consider another een ot = - 
the problem. The 03 two-cylinder loco- am 
motive was primarily intended for a 
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thought essential so as to ensure that the 
vibrations, which increase as the square 
of the speed, did not make the engine 
unpleasant to ride on and did not re- 
duce the time between repairs. However, 
as the fast runs between Berlin and 
Hamburg discussed later on showed, the 
63 type locomotive, when well main- 
tained and especially when care is taken 
to prevent play in the brasses, rode very 
smoothly at 140 km. (87 miles) an hour. 
We have, therefore, one instance in 
which the two-cylinder arrangement has 
already been given up for slow speed 
work attendant, it is true, upon high 
tractive efforts, and consequently heavy 
motion parts, whereas in another, the 
two-cylinder motion has shown itself 
much more suitable than was formerly 
thought for high speeds with lower trac- 
tive efforts engines really heavy in them- 
selves. The choice between two and 
more cylinders is, therefore, more dif- 
ficult to make, but this, in certain cir- 
cumstances, may make it easier ultima- 
tely to decide the design by eliminating 
so-called essential considerations. 
Compounding is also bound up to 
some extent in the question of the num- 
ber of cylinders because, with rare ex- 
ceptions, no one now thinks of building 
two-cylinder compounds with  super- 
heated steam. One possible exception 
would be light locomotives using high 
pressures such as 25 kgr. (335.6 Ib. 
per sq. inch), as sufficient expansion 
of such high-pressure steam cannot 
be obtained in one cylinder and the 
low power does not yet justify the 
use of 4 cylinders. On the other hand, 
compounding is thought to be attractive 
in connection with high pressures and 
speeds, when a multi-cylinder engine is 
used to reduce the thrust on the crank 
pins or to get really good riding. This 
brings in new and important factors. 
In the theoretically perfect engine, 
compounding shows no heat saving: 
in practice, however, with saturated 
steam engines the losses through cooling 
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are reduced very considerably, espe- 
cially the condensation at admission. 
Then too, leakage and heat lost through 
the walls and piston are reduced when 
the pressure and temperature drops are 
in stages in two cylinders arranged in 
tandem. The resulting saving varied in 
value, but existed under all working 
conditions. The application of com- 
pounding to highly superheated steam 
ought necessarily to have reduced the 
saving considerably, since there was no 
condensation at admission. In spite of 
this, a saving under all working condi- 
tions was still claimed. 

The proof that this was not so was 
first brought out in tests made some five 
years ago on the two standard types of 
locomotive, the 01 and 02, at a speed 
of 80 km. (49.7 miles) an hour. Up to 
medium powers, the simple-expansion 
locomotive was the more economical, 
and only at high powers did the com- 
pound locomotive show the modest say- 
ing of 3.5 %. We had still to see what 
happened at other usual speeds such as 
60 and 100 km. (37.3 and 62 miles) an 
hour. Other urgent tests had to be 
made, however, in the meantime, and 
only recently as a result of new tests 
of the 02 locomotive at all powers and 
speeds in comparison with the 01 loco- 
motive on which full data was available, 
have we been able to answer this ques- 
tion definitely. In addition, the complete 
data available on the rather lighter stan- 
dard two-cylinder class 03 locomotive, 
and on the 4-cylinder compound S 3/6 
locomotive with almost identical boilers, 
gave us a second comparison between 
the thermal properties of simple and 
double expansion. 

Indeed, power, as well as speed, was 
found to affect the positive or negative 
saving due to compounding. If we again 
consider the recent 01 and 02 locomo- 
tives (fig. 5) practically identical, 
moreover, the slight differences in the 
boiler being eliminated by converting 
the steam consumption figures into kgr./ 
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5. — Differences in the heat expended 


Fig. 
per effective horse-power-hour by the 02 
and S 3/6 compound locomotives and the 
01 and 03 simple-expansion locomotives at 
different train speeds, in terms of the 
drawbar horse-power. 


Explanation of German terms: 
Gegen = against. — Ersparnis = lower consumption. 
— Mehrverbrauch = higher consumption. — Zug- 
hakenleistung, = drawhbar horse-power. 


calories per effective H.P.-hour, so that 
these consumptions are expressed in 
pure heat values, we find at 60 km. 
(37.3 miles) an hour, a zone above 
1 050 effective or 1 200 indicated u.P. in 
which the compound engine is more 
economical. At lower powers, on the 
other hand, it uses up about 20 % more, 
ignoring very small powers out of pro- 
portion to the dimensions of the loco- 
motive. 

At 80 km. (49.7 miles) an hour the 
compound engine ceases to use more 
steam at 1700 effective u.p., that is to 
say when the « boiler limit » is reached, 
and at 100 km. (62 miles) an hour, the 
compound engine is much less econo- 
mical throughout the range of powers. 
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Fig. 6. — Difference in heat used per 1.H.P.- 


hour by the 02 and S 3/6 compound, and 
the 01 and 03 simple-expansion locomotives 
at different train speeds, in terms of the 
drawhbar horse-power. 


The curves show the increased or reduced heat used 
in kgr./cal. per 1.m.p.-hour as a percentage. 


In principle, the same thing occurs 
with the 03 and S 3/6 locomotives, which 
have the same heating surface and 
steam pressure, but a difference in the 
superheat, that of the S 3/6 being 20 to 
25° C (36 to. 45° F.) lower. This leads 
us again to express the energy consumed 
as a pure heat value in kgr./calories per 
effective H.p.-hour. Here again at 60 km. 
(37.3 miles) an hour, there are zones 
above 1 150 effective u.p. in which heat 
is saved. On the other hand, the con- 
sumptions are appreciably higher at low 
powers. Even at 80 km. (49.7 miles) an 
hour, the compound engine is unable, for 
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the higher effective powers, to show the 
same economy as the simple-expansion 
locomotive, 

The indicated consumption figures 
represented in figure 6, in which a se- 
cond 03 locomotive is shown besides 
No. 03030, only changes the result in 
that, at 80 km. (49.7 miles) an hour, the 
compound is still slightly better at 
maximum boiler output. At 100 km. 
(62 miles) an. hour, however, the dif- 
ferences are too wide everywhere to be 
made good by equalising the superheat. 
The somewhat peculiar form of the 
curves is no doubt due to the tolerances 
in making measurements. 

If we examine diagram i-@, we notice 
the remarkable fact that the lower scale 
of temperature drop, the point of ex- 
haust i,, is almost the same, at low pow- 
ers, with the simple and the compound 
engine. As the power rises, the exhaust 
steam from the simple-expansion engine 
takes a greater and greater value; the 
heat value i, in the exhaust steam from 
the compound engine also increases, it 
-.is true, but more slowly. Consequently 
at a given speed, the loss of heat in the 
exhaust increases with the power at a 
higher rate with the simple engine, so 
that the compound is sometimes the 
better. This is not a final explanation, 
as there seems to be no reason why it 
should be so; but this clearly presents 
the facts. 

We will conclude therefore that, at 
least on big engines working at a pres- 
sure of 16 kgr. (227.6 lb.), only at mean 
speeds, at high powers, is there a small 
zone in which the steam consumption 
is more advantageous, but this improve- 
ment disappears entirely at high speeds. 
On the whole, in service the simple en- 
gine is consequently better, especially 
when high speeds are considered, in 
view of which the four-cylinder motion 
was provided. An improvement is only 
possible by re-designing the steam pas- 
sages feeding the cylinders so as to make 
them straight and of large cross-sec- 
tional area. 


Besides, this. is shown in the power 
characteristics — N = f (V) or Ni 
= » (V) — for a given continuous 
boiler output (figs. 7 and 8). The ma- 
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Fig. 7. — Drawhbar horse-power (effective) of 
various express locomotives, at full boiler 
output (57 ker. per m2 = 11.67 Ib. per sq. 
foot per hour) at different train speeds. 

Note: Ungefahre Werte... = approximate values 
obtained from train runs to Hamburg with the 03 
and § 10 engines. 
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Fig. 8. — Cylinder horse-power (indicated) 
at full boiler output at different train 
speeds. 
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optimum speed (i.e. that at Nine? the 
power curves drop sooner and then 
show, over the same speed abscissa, less 
horse power than a comparable simple 
engine. In the case of the N, curve for 
drawbar horse-power, there is no longer 
a maximum with, for example, the 02 lo- 
comotive; the curve falls from the be- 
ginning, as 50 km. (31 miles) also re- 
presents the speed of adhesion. If N; 
be taken as the value most correctly 
representing the steam action in the cy- 
linder (fig. 8), the optimum speeds of 
the 02 and S 3/6 locomotives are only 
50 and 70 km. (31 and 43.5 miles) an 
hour, whereas that of the 01 and 03 sim- 
ple-expansion locomotives clearly still 
exceed 100 km. (62 miles) an hour. 


It must therefore be admitted — not 
perhaps without regret — that the usual 
and long-held opinion that in all cases 
the 4-cylinder compound engine is the 
ideal steam locomotive for express 
trains is unjustified. From a purely me- 
chanical point of view, this design, 
thanks to its well balanced motion, 
is undoubtedly a free running engine, 
but from the standpoint of the use of 


the steam, it does not succeed at high 


speeds as well as the simple-expansion 
engine in getting rid of the steam which 
has done equal work in cylinders arrang- 
ed in series. As there are more points 
where wire-drawing occurs, this must be 
corrected by making the passages larger 
than on simple engines; furthermore the 
steam must flow in a straight line. Now, 
these conditions are not easy to fulfil in 
the cylinder blocks of our large engines, 
in the space available. The good results 
given by the old S 10 engines are evi- 
dently due to the fact that only small cy- 
linders had to be lodged in the available 
space, and this made it possible to pro- 
vide larger and straighter steam pas- 
sages. This is also the main reason why 
the large 04 locomotive also has its op- 
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tance by the speed, it has most ne 
high power. Contrariwise, a compound — 
goods engine can be advantageous for f F 
working over long gradients because the _ 
high power always required to get fu 
economy from the compound engine is 
obtained in this case by the high trac- 
tive effort combined with a moderate 
speed. The simple-expansion engine, on 
the other hand, not only gives in most 
cases the most economical engine but in 
all cases the most simple. Ry 


- Efficiency. 


In view of the explanations given 
earlier (16), the mechanical efficiency 
— 1 = the drawbar power x the cylin-_ 
der power — would not need any further 
comment if it were only to give particu- 
lars of its changes. At low speeds, yn, _ 
shown on the diagram above the draw- : 
bar horse-power, is a curve with clearly | 
defined changes of curvature, like a ma-_ 
gnetisation curve (fig. 9). Athigh speeds, 
with considerable air thee den the Xe 
change of curvature is less pronounced “# 
and more closely resembles a ilaticn es bad 
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(15) In athe wicwniaiile the ‘final design - fe + 
express engine chosen was the three- ra ; rf 
type. ot 

(16) H. NoRDMANN, Org. Fortsch. Bisenbahn- nea 
wes., vol. 67 (1930), p. PEO tae ee wen 
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Fig. 9. — Mechanical efficiency, at low speed, Fig. 10. — Mechanical efficiency of various 
of 2-10-0 goods locomotive No. 43001. express locomotives at 100 km. (62 miles) 

The lower and more accurate curve is the result of an hour. 
modern indicator practice. The drawbar power relates “ ‘ 
to level sections of line. The drawbar horse-power relates to level sections 
Note: Messung = measurement of line. 

are (fig. 10). In connection with figure9, Of being 4-cylinder engines, are not 
modern technical improvements in in- inferior to the simple-expansion locomo- 


dicators, by reducing the errors in the 
instruments, must be mentioned. We 
have already mentioned (*) that n 
= 0.95 seems hardly possible for a ten- 
coupled goods locomotive and the new 
final value of 0.88 strikingly confirms 
this opinion. In figure 10, the general 
agreement of most of the locomotives at 
100 km. (62 miles) an hour will be 
observed. The eight-coupled P 10, with 
the smallest wheels, precisely heads the 
list because it was tested before the in- 
dicators were improved. The old 
method of taking the diagram by means 
of indicators with large inertia masses 
and a cord which stretched gave, at a 
high number of revolutions, slightly too 
high values of n. Lokomotive 03030 
falls slightly below the group; on the 
other hand, engine 03001 (not shown in 
figure 10) lies within the compact group 
of curves. As the curves yn of 03030 and 
of 03001 quite coincide at 60 km. 
(37.3 miles) an hour and almost do so 
at 80 km. (49.7 miles) and at high 
powers, the slight difference shown by 
03030 at 100 km. (62 miles) an hour is 
doubtless accidental, as there is no 
reason why it should be less favourable 
than the other six-coupled express en- 
gine. If the S 3/6 and the 04002, in spite 


tives, this is due to the compression 
being less in consequence of the longer 
cut-offs in the various cylinders. It is 
found, moreover, that as the power rises 


with the full output of the boiler, the 
value of mn becomes greater. The air 
resistance, whilst remaining more or 


less steady with the big engines, is less 
felt by the rounded off contours. 

Ignoring the really too low position 
of the curve for 03030, this value for the 
large locomotives, at 100 km. (62 miles) 
an hour is between 67 % and 74 %, so 
that 70 % can be taken as the average 
value in round numbers, 

We would like to point out that this 
is the first time that the range of pow- 
ers corresponding to 120 km. (74.6 
miles) an hour has been methodically 
investigated for a mediun-pressure lo- 
comotive, in conjunction with the brake 
locomotive. We obtained the flatter n 
curve and found for it a value of 0.61 at 
full boiler output. This speed — or 
rather the corresponding number of 
revolutions, seeing the express engines 
compared have with one exception the 
same wheel diameter, i.e. 2.m. (6 ft. 
6 3/4 in.) — appears to be the limit of 
tolerable accuracy of the indicator : the 
endeayours made to take indicator cards 
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systematically during fast runs on the 
03 locomotive at 135 km. (83.9 miles) 
an hour have failed so far through the 
thin steel cables (substituted for the old 
cords) breaking frequently. 

Using an approximative method, the 
S 10 and 03. locomotives at 120 and 
130 km. (74.6 and 80.8 miles) an hour 
have been considered as having h values 
equal to 1/3 in round figures (fig. 11); 
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Fig. 11. — Mechanical efficiency at full boiler 
output, in terms of the speed V. 


Note: Urspriinglich geschatzte Werte fiir... = values 
originally assumed for... 


and the relative values at high speeds 
are precisely those which, in view of 
present’ high-speed tendencies, induced 
us to investigate the efficiency in the 
true locomotive meaning. It is true that 
the fast runs with the S 10 locomotive 
and three corridor coaches, at a speed 
which reached 140 km. (87 miles) an 
hour at times, were made at higher 
boiler outputs and, therefore, a greater 
value of n. The results from the 03030 
engine were slightly bettered by the 
recently known results of the fast runs 
which already gave, with a much smaller 
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boiler output (< 57 kgr. per m? = 11.7 
lb. per sq. foot per hour), the assumed 
power used in figure 7. The value of y 
of the 03 locomotive at its « boiler li- 
mit » then appears to be slightly higher. 
We will return to this case later on; 
some prudence in forming any judgment 
is needed for the reason that the work- 
ing conditions were not perfectly cons- 
tant because of various. circumstances 
(reduced maximum speed in the subur- 
ban area, and through Wittenberge sta- 
tion, and relaying slacks), as in fact they 
scarcely ever can be on such a length 
(287, km? ="178-3) miles): 

The efficiency at 130 km. (80.8 miles) 
an hour is nonetheless 0.40 or even 0.45 
— the exact value can only be learnt 
when indicator diagrams can be taken 
at high rotational speeds which 
values at first sight appear low. 

It should be pointed out that at high 
speeds and, therefore. with high air re- 
sistance, no such sharp distinction can 
be made between the locomotive and 
the train. It must be remembered that 
the locomotive removes the head-on re- 
sistance from the train, and it is solely 
due to this protection that steel corridor 
coaches have — eddies being ignored — 
the small equivalent area of about 
1.50 m2 (16.14 sq. feet) as compared 
with 12 to 14 m? ‘(129.1 to 150.6 sq. feet) 
of the locomotive (17). From an eco- 
nomic point of view, therefore, so as 
not to be unfair to the locomotive, we 
should adopt in preference the notion of 
horse-power per place offered. 

This does not excuse us from endeay- 
ouring to improve the value yn logically 
and exactly defined. 

Hence the modern tendency to give 
the outside of the locomotive a stream- 
lined form. Borsig is responsible for 
much initiative in this direction, in con- 


(17) See SaurHorr, « Die Bewegungswider- 
stiinde von Eisenbahnwagen (Resistances to 
motion of railway vehicles). Berlin, 1933; 
O. VoecrLpont, Z. VDI, vol. 78 (1934). No. 4, 
p. 159 (also Bulletin of the Railway Oongress, 
September 1934, p. 939). 
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nection with the locomotive designed for 
speeds of 150 km. (93.2 miles) an hour. 
The design was based on the results of 
trials in the wind flume of the Berlin 
Higher Technical School, on models to 
a scale of 1: 33 1/3, which was rather 
small, it is true, but the maximum the 
wind tunnel could deal with. Owing to 
the small dimensions of the model, the 
parts causing the eddy currents set up 
round the engine, such as the motion, 
pumps, etc., could not be reproduced, 
and were, in fact, left out. The tests, 
this time with 1: 20 models supplied by 
Borsig, which were faithful reproduc- 
tions with all fittings offering resistance 
to the air, such as hoods over the spec- 
tacle glasses, lamps, by-pass valves, etc., 
were repeated in the 1933 spring on 
behalf of the Reichsbahn, in the wind 
flume at G6ttingen. Wind speeds of 30, 
40 and 50 m. (98.4, 131.3 and 164 feet) 
per second were used to obtain three 
points for the approximately parabolic 
curye representing the air resistance re- 
Iatively to the speed. These tests seem 
so instructive and important that we 
hope to write a special article on them. 
It must be mentioned briefly, however, 
that the air resistance naturally attains 
its highest values for the ordinary de- 
sign of locomotive, even with slight va- 
riations such as with an ordinary or an 
ellipsoidal smoke box door, a straight 
or tapered driver’s cab. Then, at a 
much lower level, we find the covered- 
in locomotive with the cab at the rear as 
usual, but given a streamlined shape 
resembling that of the fast rail motor 
coach, and with its motion hidden by a 
large or small petticoat, etc. Finally 
the lowest position is that of the tank 
engine with the cab at the front end, 
and completely enclosed. At 150 km. 
(93.2 miles) an hour, the difference bet- 
ween the two extreme forms in the 
power absorbed by air resistance in dead 
calm is 750 u.p., so that even the inter- 
mediate forms show a considerable sav- 
ing. At the same time special tests have 
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been initiated to ascertain the best form 
of side screens for high speeds. It was 
found that the best arrangement is to fit 
them at the side of the chimney. 


Fast runs made by steam locomotives. 


Some comments on the 1933 fast runs 
between Berlin and Hamburg, the pro- 
gramme of which differed from that for 
1932, may be of interest. At that time 
the trains were heavy summer trains, 
worked by 01 locomotives, the trains 
weighing as much as 600 t. (590 Engl. 
tons),at speeds up to 120 km. (74.6 miles) 
an hour on the level, at which speed the 
locomotive proved able to run near the 
usual boiler limit (for an efficiency of 
60 %) with 600 t. (590 Engl. tons) up to 
115 km, (71.5 miles) an hour, and with 
500 t..(492 Engl. tons) up to 120 km. 
(74.6 Engl. tons) an hour. 

In the case of the 04 locomotive, 
120 km. (74.6 miles) an hour was work- 
ed for the first time as a trial speed 
with the brake locomotive. The condi- 
tions for an ordinary train in place of 
the fast rail cars had then to be investig- 
ated, of course in the same running time 
or little more: this meant a working 
speed of 130 km. (80.8 miles) an hour 
on the level. 

Now, this programme was widened 
and made more useful by investigating 
the possibility of using ordinary locomo- 
tives for hauling lighter trains at very 
high speeds. 

The classes of locomotive selected 
were the S 10, and the 03. The S 10, 
locomotive was found to be too weak. 
It is true, the engine maintained, thanks 
to an exceptionally high boiler output, 
a speed of 140 km. (87 miles) an hour 
for some time, with the dynamometer 
car and two corridor coaches (touching 
152 km. (94.5 miles) an hour on the 
Hanover line during the tests on the 
running of light coaches for through 
trains, three in number), The boiler 
never flagged, but the big ends ran hot 
frequently through the excessive pres- 
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low power. 


_ On the other hand, the 03 locomotive 
did the work very well. 


engine in an average state of repair. 
Small amounts of play in the axle box 
bearings and the rod bushes, which were 
harmless up to 110 km. (68.4 miles) an 
hour, already caused difficulties at 130 
to 140 km. (80.8 to 87 miles) an hour. 
This proved that one of the conditions 
for success was bearings in good order 
— careful attention to maintenance. 


After setting up the brasses, locomotive 


03030 ran without further trouble. One 
run with locomotive 03038 had to be 
stopped owing to oil being lost out of 
the main coupling rod oil well, the 
result of the cover bolts breaking. A 
defective right hand big end brass on 
locomotive 03073 was due to an old 
bearing which had run 140000 km. 
(87 000 miles). 

Defects of this kind can be avoided 
by good maintenance of the bearings, 
and by taking care that the actual time 


in service of the bearing is not exces-— 


sive. Apart from these two fortuitous 
casualties, the other 34 runs of the 
three 03 locomotives were more satisfac- 
tory. The weight of train hauled was 
153 t. (150.5 Engl. tons), on the first 
four runs, and then increased to 200 t. 
(196.6 Engl. tons). The weight was 
increased to 240 tonnes (236 Engl. tons) 
on five runs. In most cases the dynamo- 
meter car was attached to the locomo- 
tive. In a few cases, the consumption 
of water was not measured, i.e. the eva- 
poration per square foot of heating sur- 
face was not ascertained. 

Owing to the many service slacks 
(summer relaying) and the inclusion or 
exclusion of the Berlin-Nauen suburban 
line on which the steam train could not 
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240-t. (236 Engl. tons) train. The s mple % ’ 


expansion locomotive ran very stead 
at these speeds. A noticeable featur 
was that on none of the runs was 
usual boiler limit (57 kgr. per 


= 11.67 lb. per sq. foot) of steam per | 


hour even approached. The engine — 


therefore was never forced. The steam — 
output was usually 40 to 50 kgr. per m2? 


(8.19 to 10.24 Ib. per sq. inch) per hour. | 
The difference in these figures was due 
to the different speeds, the number of 


accelerations and the atmospheric condi- 


tions. 

The drawbar horse-power varied wine 
the 200-t. train from 547 to 700 u.p., but — 
most usually was about 600 HP. Even 
at 700 u.e., the boiler limit was far from | 
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being reached, seeing that the steam pro- — 


duced was less than 51.6 kgr. per ns 
(10.57 Ib. per sq. foot) per hour. 
high revolution numbers the power 
would perhaps remain, within the boiler 
limit, below the optimum value of 1900. 
1.H.P. of the 03 locomotive, but as the 
boiler 
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ator is certainly greater than 700 : 
= 0.36, as already mentioned above. 
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a steam consumption of 15 kgr. (33.07 
Ib.) in round numbers per effective H.p.- 
hour, the optimum consumption would 
be 0.407 x 15 = 6.1 kgr. (13.44 Ib.) per 
I.H.P., a very good value, so that high 
numbers of revolutions do not increase 
the steam consumption. 

In a number of cases the acceleration 
period with the 200-t. train was more 
closely gone into. Figure 12 shows 
3 starts taken from the dynamometer- 
car records, a start from rest, and two 


acceleration periods from 50 km. 
(31 miles) an hour, after running over 
sections at reduced speed, which are 
connected to the point representing 50 
km. (31 miles) an hour on the first 
curve. We see that 130 km. (80.8 miles) 
an hour is reached in 330 to 400 seconds 
after running 8 to 10.5 km. (5 to 6.5 
miles). The zone of speeds over 100 km. 
(62 miles) an hour was reached in 200 
to 240 seconds after running 3.5 to 
4.2 km. (2.17 to 2.61 miles). 


00 7) 30 7) «Ss 
Let 
Fig. 12. — Starting distances s and starting 


speed V, of a 03 simple-expansion locomo- 
tive, in terms of time. 


Note: Anfahrt auf Bahnhof... = starting from... sta- 


fone — 


Fahrweg = distance run, 


The deductions to be made from the 
total length of the line for the accelera- 
tion period are therefore very small for 
heavy corridor trains with few stops. 
And in the case of level lines, most of 
the line is always available for high- 
speed running. 

No one would dream of detracting 
from that wonderful piece of engineering, 
the high-speed rail motor coach, but in 
spite of the very ardent campaign waged 
in its favour, it will be well to under- 
line once more the fact that an ordinary 
simple-expansion express locomotive can 


Von = starting from... 


Zeit time. 

operate very fast trains very satisfac- 
torily. The old, yet ever young, steam 
locomotive which has for so long cov- 
ered the work and still does the major 
part, should not be relegated to the 
back ground, but instead should be called 
upon to do its best on a strict basis of 
equality ("8). 


(18) Though the press has not mentioned it, 
the 1933/34 winter service includes the two 
regular fast steam trains Nos. 23/24 running 
between Berlin and Altona at an overall speed 
of 110 km. (68.4 miles) an hour. 
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Ground detector for A.-C. track circuits 
on electrified lines, 
By CHarues F. HOWE, Jr., 


Signal Maintainer, Independent Subway System, New York. 


(Railway Signaling.) 


For years, signal maintainers have 
employed the principle of magnetic in- 
duction in detecting short-circuits on 
track circuits, as this principle is simple 
and efficient. A closed coil of wire, 
preferably triangular in shape, in series 
with a pair of head phones, picks up 
the signal induced from the 25 or 60- 
cycle track circuits, and enables the 
maintainer to locate quickly a leak from 
one rail to the other. To the writer’s 
knowledge this mehod of detecting leaks 
has heretofore been unsuccessful on ra- 
pid-transit lines, or any railroad using 
propulsion current, because of disturb- 
ances created by the propulsion current 
that tend to drown out the 25- or 60- 
cycle track-circuit signals. 

It is the purpose of this article to 
explain the design of a detector that 
will locate a short on a track circuit, 
for use on railroads employing direct 
current as motive power. The theory 
that has to be taken into consideration 
in this design is relatively simple, and 
after studying this article any signal de- 
partment, not necessarily elaborately 
equipped, should be able to construct its 
own detector. To make the explanation 
more easily understood, the design of a 
detector that has actually been tested 
and put in service will be followed 
throughout. 

When a pair of head phones is con- 
nected to an exploring coil, and the coil 
held over the rail, the track-circuit cur- 
rent flowing in the rails induces a vol- 
tage in the exploring coil, which pro- 
duces a current in the coil and the head 
phones. This current causes a low hum 


in the head phones. The propulsion 
current flowing in the return rail also 
induces a voltage in the exploring coil, 
and this voltage produces a current that 
also causes a hum in the head phones, 
but of a different pitch that drowns out 
the hum caused by the track-circuit cur- 
rent. Thus the current flowing through 
the exploring coil and the head phones 
has two components, one due to the 
propulsion current and the other due to 
the track-circuit current. If it is pos- 
sible to eliminate the component due to 
the propulsion current and pass the com- 
ponent due to the track-circuit current, 
the exploring coil and head phones may 
be used as they are on steam railroads 
to detect leaks from one rail to the other. 


Procedure in design. 


Whether the propulsion current is ob- . 
tained from synchronous convertets, 
motor-generator sets, or mercury-arc rec- 
tifiers, there is the accompanying dis- 
turbance which interferes with the suc- 
cessful operation of the exploring coil 
and head phones. The propulsion cur- 
rent in this case is obtained from twelve- 
phase mercury-arc rectifiers. The sup- 
ply for the rectifiers is obtained from 
transformers with a delta primary con- 
nection and a connection known as the 
quadruple zig-zag on the secondary. 
This connection gives a ripple frequency 
in the propulsion current of 1 080 cycles. 
The frequency of the track circuit source 
is 60 cycles, thus it is a simple matter 
to design a filter that will eliminate the 
1 080 cycles and pass the 60 cycles. 


— 593 — 


However, the first consideration in 
the design ig the exploring coil. A trian- 
gular form for the coil was used in order 
to get as much of the coil close to the 
rail as possible without making it bulky. 
A triangle 14 inches on a side was used 


be 5 - 2 : eS] 


Detector set with the exploring coil. 


as a form. By calculation and experi- 
mentation it was found that the best 
results were obtained by using No. 30 
enamel wire, the optimum number of 
turns being 800. By applying a small 
60-cycle voltage to the coil, and measur- 
ing the voltage, current and power con- 
sumed, it was an easy matter to deter- 
mine the inductance and the effective 
resistance of the exploring coil. From 
the meter readings the impedance of the 
coil is determined; it is the voltage di- 
vided by the current. 


V 
Z= I ohms (1) 
The effective resistance is the power 
consumed divided by the square of the 


current. 


1k 
R = TE ohms (2) 


The inductive reactance is the square 
root of the difference of the squares of 
impedance and resistance, 


X = Vz? — Re ohms (3) 


The inductance of the coil is the in- 
ductive reactance divided by 6.28 times 
the frequency, 


L henries (4) 


x 

~ 6.28 f 
wherein L is the inductance in henries 
and f is the frequency of the applied 
voltage. The inductance of the coil in 
this case was found to be 0.200 henries. 

Before going on with the design it is 
best to give a short discussion of reso- 
nant circuits, for they play an integral 
part in the design of this detector. If 
to a series circuit consisting of resist- 
ance, inductance and capacitance, a 
constant voltage of changing frequency 
be applied, the current that flows will 
depend upon the frequency of the appli- 
ed voltage. At low frequency the capa- 
citive reactance is large and the induc- 
tive reactance is small. At high fre- 
quency the reverse is true; the capacitive 
reactance is small and the inductive re- 
actance is large. Between these two 
extremes there is a frequency, called the 
resonant frequency, at which the capa- 
citive and inductive reactances are equal 
and consequently neutralize each other. 
This leaves only the resistance of the 
circuit to oppose the flow of the current. 
Thus, at series resonance the current is 
at a maximum. In a parallel circuit, 
consisting of resistance and inductance 
in parallel with a capacitance, the reso- 
nant frequency is the point at which the 
inductive susceptance of the circuit is 
equal to the capacitive susceptance. 
They neutralize each other, leaving only 
the conductance of the circuit to oppose 
the flow of current. Since the conduct- 
ance is usually small, the equivalent re- 
sistance of the circuit is very high, 
which results in only a small current 
flowing. Comparing series and parallel 
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resonant circuits it is found that at re- 
sonance the series circuit has a mini- 
mum impedance and consequently a ma- 
ximum current flowing, while at reson- 
ance in the parallel circuit the imped- 
ance is a maximum and thus the current 
flowing is a minimum. 


RCA 30 2vol+ tube 


Head phones 


= Svolt = =45yolt 
7A battery= B battery 


Trap circuit 


Vig. 1. — The circuit with one amplification 
stage. 


If the resistance and inductance of a 
circuit be known, the circuit, whether 
it be a series or a parallel circuit, may be 
resonated for any frequency by combin- 
ing the correct capacitance with the 
known inductance of the circuit. The 
resonant frequency is given by the for- 
mula, 


159.2 

tat. 
wherein f is the resonant frequency in 
cycles per second; L is the inductance 
in henries and C is the capacitance in 
microfarads. Equipped with this brief 
discussion of the effect of resonant cir- 
cuits, it is possible to proceed with the 
design. 

The next consideration in the design 
is the filter system, that will filter out 
the 1080 cycles and pass the 60 cycles. 
A low-pass filter was used. This con- 
sisted of a trap circuit; a choke coil 
resonated in parallel with a condenser 
for 1080 cycles, in series with the ex- 
ploring coil (see fig. 1). From the pre- 
ceding paragraphs it was indicated that 
parallel resonance offers maximum im- 


f 


cycles per second (5) 


pedance to the current at the resonant 
frequency. Therefore, in the trap cir- 
cuit there is offered to the propulsion- 
current component of current a maxi- 
mum impedance which tends to choke 
out this component. 

To pass the maximum amount of the 
track-circuit component of current, ano- 
ther condenser, C,, was placed in series 
with the exploring coil and the trap 
circuit. This resonated the series cir- 
cuit for 60 cycles, the frequency of the 
track-circuit component of current flow- 
ing in the exploring coil. Series reson- 
ance offers a minimum impedance to 
the current flowing. Therefore, because 
of series resonance at 60 cycles there is 
a maximum component of 60-cycle cur- 
rent flowing and, because of parallel re- 
sonance in the trap circuit at 1080 cy- 
cles there is a minimum component of 
1080-cycle current flowing. The ratio 
of the amount of 60-cycle current to the 
amount of 1 080-cycle current flowing 
should at least be 10 to 1 for the circuit 
to be successful. In this case the ratio 
was approximately 34 to 1. 

The inductance and the effective re- 
sistance of the choke coil were determi- 
ned in a manner similar to the determi- 
nation of the inductance of the exploring 
coil. The capacitance, C,, required to 
give parallel resonance at 1080 cycles 
may be determined by using formula 


(5). The choke-coil inductance in this 
case was 5.33 henries. The capacitance, 
C,, required to resonate the circuit at 
1 080 cycles is, by formula (5), 

a2 
1080 = Hin transposing and squaring 

1 5.33C, 
159.2)2 
o, = _ (59-2) 


™ 5.33 (1080)2 
C, = 0.00408 microfarads 


To determine the capitance, C,, re- 
quired to resonate the series circuit at 
60 cycles requires the determination of 
the equivalent reactance of the trap cir- 
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= Meter rectifier 
= with |. milliamp 
= meter. 


Trap circuit 


Fig, 2. — Two stages of amplification increase 
the indication. 


cuit. The inductive susceptance of the 
trap circuit is given by the formula, 


6.28 Lf 


= ——______ m} 6 
“= 6 LAR ees) 
wherein L is the inductance of the choke 
coil; f is the frequency of the current 
to be passed and R is the effective resist- 
ance of the choke coil. In this case the 
inductive susceptance of the trap circuit 
was, b, = 0.000319 mhos. The capaci- 
tive susceptance of the trap circuit is 
given as, 

_ 6.28 CF 
~ 1.000 000 
wherein C is the capacitance of the trap 
circuit condenser and f is the frequency 
of the current to be passed. The capa- 
citive susceptance in this case was found 
to be, 


be mhos (7) 


b.. = 0.000 001 62 mhos. 
The conductance of the trap circuit is, 
R 
a —! a — ee a I 8 
8u= Goa LfPt (Rem 
The conductance of the trap circuit was 
found to be, 


g,, = 9.000 238 mhos. 


The total susceptance of the trap circuit 
is the difference between the inductive 
susceptance and the capacitive suscept- 
ance, or 


by = b;, — be mhos (9) 


—b, = 0.000 319 — 0.000 001 62 
= 0.000 317 mhos. 


The equivalent inductive reactance of 
the trap circuit is given by the formula, 


Xeqg = ohms (10) 


t 
gu be 
The values of the symbols used in this 
formula have been obtained from equa- 
tions (8) and (9). Once the equivalent 
inductive reactance of the trap circuit is 
obtained it may ‘be added to the induc- 
tive reactance of the exploring coil. 
The inductive reactance of the exploring 
coil is determined from, 


X = 6.28 Lf ohms (11) 


wherein L is the inductance of the ex- 
ploring coil and f is the frequency of the 
component of current to be passed. In 
this case the equivalent inductive react- 
ance of the trap circuit was found to be 
2 060 ohms at 60 cycles and the inductive 
reactance of the exploring coil was 
found to be 76 ohms at 60 cycles. The 
total inductive reactance of the trap cir- 
cuit and the exploring coil is the sum 
of these two, or X = 2 060 + 76 = 2136 
ohms. For series resonance at the fre- 
quency of the component of current to 
be passed, this inductive reactance must 
be balanced by a capacitive reactance. 
It is for this reason that the capacitance 
C, is added to the circuit. The required 
capacitance of C, may be determined by 
first substituting the above value of total 
inductive reactance in formula (4) to 
obtain the total inductance, L, then sub- 
stituting this value of L in the formula, 


1 000 000 


= 39.44 f2 microfarads 


which is formula (5) transposed. The 
value of C, obtained in this manner was 
found to be 1.28 microfarads. 

For a more complete: description of 
the methods used in combining series 
and parallel circuits, it is suggested that 
the designer read that portion of an 
elementary, « Alternating Current, » text- 
book covering series and parallel cir- 
cuits. 
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-cuum-tube amplifier circuit similar to 
those used in radio work. Connect 
is made to the grid of the tube as indi- 
cated in figure 1. This additional equip- 


usefulness of the . set by making the 
+ track-circuit | signal more audible. 


hed Examination of. the schematic draw- 
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1 080 cycles and the track ¢ 
is from a 60- -cycle source. 
points are not general and 
differ for different railroads. 
have been decided upon for 
cular case the design of ee 
follows the outline given. 


deter a the fey 
quired for parallel resonance at 1 
quency of the propulsion-current r ipple 
is determined and paralleled with the 
choke coil. This completes the trap_ f 
circuit. The equivalent reactance of the 
trap circuit is determined and added to : 
the reactance of the exploring coil. The 
total inductive reactance of the exploring = 
coil and the trap circuit is then balanced 
at the resonant frequency, the frequency — 

of the track-circuit current, by a capa-_ "9 
citance in series with the trap circuit pr 
and the exploring coil. This method 
insures a maximum pick-up from the 
track circuit and a minimum disturbanc e- 
from the third rail or trolley. The 
system is then applied to the grid of | 
ae , 


the rails. 
ferent pointe a in “the” ie 
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there was between the shorting resist- 
ance and the relay end of the circuit, as 
might be expected. This was true for 
a value of shorting resistance that was 
50 times greater than the value of resist- 
ance that would shunt out the track relay 
(fig. 3). The lower the value of short- 
ing resistance, the better this detector 
works. 

If staggered polarity is used on adja- 
cent track sections, the relays in adja- 
cent sections will drop away when the 
joint resistance drops below a certain 
point, 4 ohms in this case. Another test 
was made with the detector by removing 
the relay and transformer at one insu- 
lated joint, placing the exploring coil at 
any point along the rail and measuring 
the output for different values of joint 
resistance (fig. 4). With a great num- 
ber of curves of the type shown in figure 
4 of varying track conditions, lengths of 
track circuits and transformer voltages, 
it would be a simple matter to measure 
the output of a certain track circuit and 
compare the output with a curve repre- 

-.senting this particular track section, to 
determine the approximate joint resist- 


The equipment is built as a compact unit. 


ance. In this manner insulated joints 
approaching the breakdown point could 
be discovered and removed before caus- 
ing a failure. 
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Co-ordinated fast-freight handling system developed. 


Special containers, rail flat cars and highway tractor-trailers for collection, 
rail transportation and highway delivery of freight. 


(Railway Age.) 


Two special shock-proof flat cars for 
the transportation of freight loaded in 
containers have been built recently by 
the American Car & Foundry Company, 
one for the Wabash Railway and the 
other for the Delaware, Lackawanna & 
Western Railroad. These cars were 
constructed in accordance with designs 
_ prepared by Wm. P. Kellett and are to 
be used by the D. L. & W and the Wa- 
bash in cooperation with the Acme Fast 


Freight, Inc., 88 Lexington avenue, New 
York, in order to determine the eco- 
nomic possibilities of a co-ordinated 
transportation service for car-load as 
well as less-than-car-load freight traffic. 


Shock-proof container car. 


A specially designed 40-ton flat car is 
employed for the rail transportation of 
the containers. This car is not only 
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designed for receiving, fastening and 
transporting the containers, which are 
mounted on casters, but is also particu- 
larly _ noticeable for the provisions 
against damage to the lading or to the 
containers from shocks that may occur 
in yard or train movements. The car 
is 45 ft. 6 in. long over end sills and 
9 ft. 6 in. wide, the truck centers being 
spaced 35 ft. 3 in. apart. As now con- 
structed with ordinary carbon steel, its 
light weight is 52100 lb., which gives a 
load limit of 83900 lb. with 5-inch by 
9-inch journal axles. However, by sub- 
stituting medium manganese or other 
alloy steels having equivalent physical 
properties, this weight can be reduced 
by approximately 12000 lb. The trucks 
have a wheel base of 5 ft. 6 in. and are 
equipped with the Barber lateral motion 
device and Miner spring snubbers. The 
draft gear is of the Miner selective travel 
type which provides 4 1/2 inches end 
movement. 

The car underframe is of skeleton con- 
struction, the sills being of the fish-belly 
-type built up of steel plates and angles. 
The center and side sills are tied toge- 
ther by the end sills, two bolsters, two 
crossbearers and three cross-ties. 

Mounted on the underframe is a mov- 
able carriage or car floor, 4 ft. 1 3/4 in. 
above the rail with containers loaded. 
This is built up of 6-inch channels at 
sides and ends, four longitudinal Z-bars 
(two spaced close together on each side 
at a distance of 2 ft. 1 1/2 in. from the 
center line of the car) with eight trans- 
verse cross-ties made up of 4-inch angles 
and Z-bars, the whole being covered with 
1/4-inch. plates on which are mount- 
ed guide strips for the container casters 
and various anchoring or retaining de- 
vices for securing the containers in tran- 
sit. This carriage is carried on 18 side 
rollers, 3 1/2 inches in diameter, and 
18 intermediate rollers, 4 inches in dia- 
meter, and spaced on lines 2 ft. 1 1/2 in. 
from the center line of the car. The 
rollers rest on short sections of track 
mounted on the underframe structure. 


These pieces of track are not level, but 
each one has a hump at the center di- 
rectly under the rollers. The hump has 
an elevation of 1/2 inch above the ba- 
lance of the track and is formed with a 
radius of 6 inches. Suitable retaining . 
clamps are provided at the cross-bearers 
which tie the carriage and underframe 
together but permit free end movement 
of the carriage with relation to the un- 
derframe. 

The body bolsters are quite wide — 
27 1/2 inches — and are steel castings. 
In each bolster two heavy coil springs 
are mounted lengthwise of the car and 
in line with the intermediate carriage 
rollers. The springs have projecting 
followers and stops, the distance over 
the spring followers being 36 7/8 inches. 
The carriage or movable car floor is 
fitted with downwardly projecting stop 
castings against which the bolster spring 
followers are in contact. This arrange- 
ment permits the carriage to make a 
longitudinal cushioned movement of 4 
1/2 inches each side of the normal trans- 
verse center line. Opposed to the mo- 
vement of the carriage are the four 
cushion bolster springs referred to, each 
of which exerts a force of 36000 lb. 
when fully compressed. The carriage 
rollers normally rest on the high points 
of the track, as already described. An 
end movement of the carriage with its 
load causes it to be lowered 1/4 inch, 
at which point a contact is made with 
36 friction plates, this contact taking 
place at one-half the full endwise move- 
ment. The springs, in order to return 
the carriage to its normal central posi- 
tion, are thus obliged not only to take 
care of the longitudinal displacement, 
but also to raise the load. This arran- 
gement is said to eliminate hunting ac- 
tion of the springs. 


Containers carefully designed. 


The containers for dry commodity 
freight are of the covered box type, hav- 
ing an inside width of 7 ft. 4 in., a length 


of 20 feet, a height of 7 tt : 
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ae ents a the Scanian are to 
_be transferred -for highway transport- 
ation. Should the car with its con- 
tainers be utilized as an ordinary box ak 
car and unloaded without removal of 
the containers, the permissible axle load- 
With containers of this 


ing applies. 
design each could then be loaded with 


26 300 Ib. of freight. Two containers © 
constitute a car load. The containers 


are of pressed-steel frame construction 
with plywood sides, ends, roof and sub- 
floor, the actual floor being 13/16-inch 
tongued and grooved lumber. Hinged 
side doors are provided and each end 
can be opened for the full area by means 
of two hinged doors and a drop tail 
gate. 

Each container is mounted on eight 
casters of the double roller, swivel type, 
in two rows, each 2 ft. 2 1/2 in. from 
the center line. The two casters on the 


door ends are linked together so as to 


form a steering device for use when 
transferring the container on or off the 
car. 

After the containers have been moved 
into place on the car they are secured 
at each corner by buffer anchors — the 


- center ones being double ended to hold 


the ends of each of the two containers, 
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rales or vice versa. It has been found ~ 
that a container may be thus transferred 
in less than one minute. If desired, ho- : 
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wever, the tractor-trailer may be spotted aa 7 
at the side of the car and the container : 
transferred by being rolled off sidewise. 
This method of. unloading is not quite F ai 
as simple, but may be completed in from 
three to five minutes. : ; ea 
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RECENT DEVELOPMENTS. 
IN RAILWAY PRACTICE. 


[ 628. 232. (.42) ] 


New first-class electric restaurant cars for the London 
and North Eastern Railway Company. 


Two new first-class electric restaurant 
cars for service between King’s Cross 
and Scotland have recently been com- 
pleted at the Doncaster Works of the 
London & North Eastern Railway Com- 
pany to the designs of Mr. H. N. Gresley, 
the Chief Mechanical Engineer. 

Each car has an overall length of 63 ft. 
6 in., and is carried on two 4-wheeled 
compound bolster 8 ft. 6 in. wheelbase 
bogies. 

The bogies and underframes are built 
entirely of steel and the vehicles are 
fitted at each end with the standard ar- 
‘rangement of automatic buckeye cou- 
plers and Pullman vestibules. 

The bodies are made of teak and 
finished externally in the natural wood, 
varnished. * Each vehicle consists of a 
dining saloon to seat 18 persons, a pan- 
try, kitchen, attendants’ compartment 
and a toilet compartment. 

The interior decoration of the saloon 
has been carried out by Messrs. White 
Allom & Co., London, and has been 
designed with a view to making the 
internal dimensions appear as large as 
possible. 

The vertical lines of the wall panels 
and door surrounds have been designed 
with a view to carrying the eye up to the 
cornice. This has been placed consi- 
derably higher than is the usual practice, 
with the object of gaining a strong hori- 
zontal line where the ceiling apparently 
meets the wall. In actual fact the cor- 
nice is fixed some way up the curve of 
the ceiling, the whole arrangement being 


so designed as to disguise this fact. The 
illusion of height is still continued by 
the treatment of the overdoors which, 
instead of being square at the head, are 
now made to follow the curved line of 
the ceiling, enabling the door itself to be 
of an increased height. 


The scheme is a pleasing arrangement 
of panelling unassuming and forming a 
restful atmosphere, the detail of the 
decoration tending towards the modern, 
but of a subdued nature. The carved 
motifs surmounting the doors carry the 
monogram of the Company. 

The two coaches, although similar in 


scheme, are entirely different in their 
colour treatment; the one being in tones 
of old rose and beige, the other in pastel 
blue and stone, the colours being carried 
through the curtains, chair coverings, 
and carpet. 

Each passenger is provided with an 
independent armchair, the chairs being 
quite a new departure in railway equip- 
ment. They are of the wing easy type 
in which every point has been studied 
for the traveller’s comfort, both for ease 
in dining and relaxation. The chairs 
are covered in tapestry. 

The lighting scheme is mainly indi- 
rect, the lamps being concealed behind 
the window capping which also carries 
the pelmet. The ceiling receives the 
light thrown from the concealed reflec- 
tors and diffuses it. The pelmet also 
incorporates a direct lighting fitting to 
light the table. 
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The floor in the saloon is covered with 
a Wilton carpet over sponge rubber. 

The body side windows are fitteld 
with a louvre type of ventilator which 
automatically extracts vitiated air from 
the saloon while the car is in motion. 
An exhaust fan is also fitted in the ceil- 
ing. A steam heated radiator runs along 
the bottom of each side of the dining 
compartment. 

All the cooking in the kitchen is car- 
ried out by means of electricity. The 
main cooking range is fitted across one 
end and comprises a roasting oven, 
steaming oven, grill and hot water 
boiler. A boiling range with six hot 
plates for frying and boiling, and a 
10-gallon capacity boiling pan for cook- 
ing vegetables are also provided. 

A hot cupboard situated on the corri- 
dor side has sufficient capacity for heat- 
ing the whole of the plates, etc., required 
for the service and the top of this forms 
a convenient table. 

Two 2-gallon urns are available for 
boiling water for teas and to supplement 
the supply from the boiler in the stove. 


Two 47-gallon tanks for warm water, 


each having heater elements below, are 
fitted in the roofs of the corridor along- 
side the kitchen and from these tanks 
the water boiler and urns are filled. 

The control of the cooking equipment 
in the kitchen is arranged as convenient- 
ly as possible for the chef. 

A throw-over switch on the main 
switch board enables the load to be 
changed over from the pre-heating sup- 
ply at the terminal station to the self- 
contained system which is brought into 
use when the car is running. 

Each important element of the appa- 
ratus carries a separate switch indicated 
by a pilot lamp. 

A mechanical refrigerating plant is 
provided which serves both pantry and 
kitchen. 

The necessary electrical energy for 
operating the cooking apparatus whilst 
the car is in motion is provided by two 


. 7-kilowatt generators, supplemented by a 


battery of accumulators to enable the 
cooking operations to be continued 
whilst the car is stationary. 

The total weight of the vehicle is 44 
tons. 
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MISCELLANEOUS INFORMA 


Welded steel hopper wagons. Re ee 


(The Railway Engineer.) 


Fig. 1. 


For conveying the coal traffic from the Ne- 
therlands State mines in Limburg, some light- 
weight all-welded hopper wagons have recently 
been built at the Utrecht shops of Werkspoor 
N.V. They consist of twin containers detach- 
ably mounted on underframes. The containers 


ba 


Fig. 2. — Welded steel hopper wagons under construction in 


are loaded with coal in the usual way and, 
when the wagons reach their destination, they 
are lifted off the underframes by means cf 
cranes, the hooks of which engage a pin at 
each end of the longitudinal centre line of the 
wagon. These pins form hinges joining the two 


TION... | 
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halves of the containers which are normally 
kept together by their weight. The lifting 
crane, however, is provided with two extra 
slings which are attached to the short bar in 
the middle of each side wall, and when these 
slings are tightened the two halves separate 
and the contents fall out. 

The cars are entirely arc welded, not a single 
rivet being used in their construction. The 
usually unavoidable process of straightening out 
was virtually eliminated by slightly setting the 
parts in the opposite direction before welding 
was begun. Alternatively, certain parts were 
held rigid by means of heavy framing till the 
welds were cold. Following recent standard 


Werkspoor practice, every weld was laid in a 
horizontal position. 

Over buffers the cars measure 7.90 m. (25 ft. 
11 in.), and the overall height and width are 
respectively 3.01 m. (9 ft. 10 3/8 in.) and 
3.11 m. (10 ft. 21/2 in.) ; the wheels are spread 
over a base of 4.60 m. (15 ft. 1 in.). The total 
capacity of the containers is 44 m* (1 200 cu. 
feet), equivalent to about 26 tons of coal, and 
each container scales 2110 kgr. (4650 Ib.). 
As the weight of the underframe, wheels, and 
axles amounts to 6 870 kgr. (15100 lb.), the 
vehicles thus tare 11090 kgr. (24400 lb.), or 
just under 11 tons. 
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Dr.-Ing. LEIBBRAND, Mitglied der Direktion, Deutsche Reichsbahn Geseilschaft, and 
Dr.-jur. H. DOMSCH, Reichsbahndirektionsprasident. — Organisation und Durch- 
fiihrung des Betriebsdienstes und Verkehrsdienstes bei der Deutschen Reichsbahn 
(Organisation and working of the German State Railway Company). — 1 pamphlet 
(8 1/4 & 6 inches) of 102 pages with tables and diagrams. — 1934, Berlin W. 9; Published 
by the Verkehrswissenschaftlichen Lehrmittelgesellschaft m. b. H. bei der Deutschen 


Reichsbahn. (Price: 3.65 Reichsmark.) 


This pamphlet contains the text of two 
notes, by the authors, for the Fifth 
Annual Study Conference organised by 
the German Reichsbahn. The detailed 
description of the organisation of such 
an important railway system is of great 
interest to those professionally concern- 
ed with railways, and also to those who 
are connected with them either as clients 
or in some other way. 

The authors have both dealt with their 
own side of the question, one with the 
organisation of the various services, and 
the other with the working (traffic). 
The former have to provide the equip- 
ment with which to carry out the trans- 
port of persons and goods with the 
greatest regularity and maximum econo- 
my possible, while the latter has to offer 
to customers all the transport facilities 
of the railway according to commercial 
principles. 

The organisation is described in the 
first part, which covers, from the central 
management down to the last rung, all 
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the factors concerned in running the 
trains, including also the design and 
construction of the stock, maintenance 
and repairs, stations, signalling, and com- 
munication equipment. 

Te second part deals in a similar 
fashion with working the traffic, that is 
to say with the various operations con- 
cerned in carrying the traffic from start 
to finish. Very complete information is 
given about the structure of the rates. 

For purposes of comparison, summa- 
rised information is given in the appen- 
dix on the organisation of some other 
railways. 

In the appendices the authors have 
also included some valuable data parti- 
cularly on the taxes on passenger rates 
(with the reductions justified by various 
considerations), on the _ respective 
amounts of passenger traffic carried at 
full and reduced rates, the division of 
the goods traffic among the various rat- 
ing classes and categories, the composi- 
tion of the stock of vehicles, ete... 


HAENNI (Joseph), Doctor of Laws, Notary of the Federal Post Office and Railway 


Department, at Berne. — Les Concessions de chemins de fer en droit suisse (Railway 
Concessions according to Swiss law). — One volume, in-8° (9 1/16 x 6 5/16 inches), 
of 140 pages. — Obtainable from the Author, 5, Engestrasse, Berne. (Price: 4 Swiss 


francs). 


This volume is the thesis argued by 
the author before the Faculty of Law of 
the University of Berne, for his doctors 
degree. It is definitely judicial in cha- 
racter, and as such is likely to interest 
all those who have to deal with railway 


concessions from this point of view. At 
the saine time, much information is given 
about Swiss railway legislation and on 
certain aspects of the evolution of the 
railway system in that country. 
Chapter I gives a brief summary of the 
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Jegislation on railways, and in particular 
an analysis of the law of 1883 on the 
accountancy of the railway companies. 
This was intended to prepare the way 
for the repurchase of the concessions, 
the completion of which led to the pre- 
sent constitution of the Federal Rail- 
Ways. - 


Chapter II is devoted to a discussion 
on the judicial nature of the concessions. 

Chapter III discusses under what con- 
ditions a Federal concession is necessary, 
lays down the procedure to be followed, 
and indicates the documents required to 
obtain it. 

In Chapter IV, which is the most im- 
portant part of the thesis, the author stu- 
dies the various clauses of the concession 
deeds. He indicates the_regulations laid 
down by the law as regards the control 
and supervision, and those contained in 
the act itself, the stipulations of a tech- 
nical order, and those dealing with the 
operating regulations, the clauses about 
fixing the rates and submitting them for 
“approval, and the various special obli- 
gations imposed upon the Companies. 


The question of repurchase is dealt with 
in some detail, as well as an examination 
of the various reasons which can cause 
the Public Authorities to put and end to 
the concession. 

Among the few particular questions 
dealt with in Chapter V mention must be 
made of the discussion on the right of 
the Confederation to grant or refuse a 
concession, and the use it makes of this 
right, on the definition of the net profits, 
and also on the part played by the Can- 
tons in granting concessions. 

The Federal Railways are not affected 
by legislation on concessions. The right 
to build and operate new lines is given 
them by a special Federal law in the case 
of each line. 

The work contains many references 
which make it possible to consult the 
sources, to follow the evolution of the 
concessions system, and to estimate the 
difficulties, such as fighting tendencies 
too inclined to favour a regional policy, 
which had to be surmounted in order to 
unify this important part of the legisla- 
tion as regards Swiss national economy. 


BE. M. 


